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U.S. Court of Appeals 
Federal Circuit 

Singh V. Brake 

No. 99-1259 
Decided August 4, 2000 

PATENTS 

1. Patentability /Validity — Date of Inven- 
tion — Conception (§115.0403) 

Issue of whether putative inventor's testi- 
mony has been sufficiently corroborated is 
determined by "rule of reason" analysis, in 
which all pertinent evidence is evaluated in 
order to reach sound determination of credi- 
bility of inventor's story; in present case, 
substantial evidence does not support finding 
by Board of Patent Appeals and Interfer- 
ences that there was no evidence linking 
particular oligonucleotide ordered by junior 
party , inventor with plan to design claimed 
DNA construct prior to senior party's appli- 
cation filing date, since structural/chemical 
characteristics of nucleotide were key to ac- 
complishing successful loop deletion muta- 
genesis required to obtain claimed DNA 
construct, and since inventor's notation adja- 
cent to DNA request form explicitly stated 
that nucleotide was to be used for accom- 
plishing necessary loop deletion. 

2, Patentability/Validity — Date of inven- 

tion — Conception (§115.0403) 
Rule that putative inventor's action in 
obtaining specific reagents with no "sub- 
stantial use" other than to make claimed 
chemical compound constitutes evidence of 
significant corroborative value for purposes 
of reduction to practice applies with equal 
force in context of conception, especially if 
required reagents involve DNA molecules 
whose precise sequence is critical and unique 
to asserted conception; in present case, junior 
party inventor's action in ordering particular 
oligonucleotide had substantial corroborat- 
ing value for inventor's claim to conception 
of DNA construct, since nucleotide had no 
substantial use" other than to accomplish 
loop deletion mutagenesis necessary to ob- 
tain claimed construct. 

3. Patentability/ Validity — Date of inven- 

tion — Conception (§115.0403) 

Entries in inventor's laboratory notebook 
are entitled to corroborative weight even 
though they were not witnessed until several 
years after they were made, since linder 
rule of reason" analysis, fact that notebook 
entry has not been promptly witnessed does 
not necessarily disqualify it from corroborat- 



ing conception, and in some cases conception 
may be proved solely on basis of subsequent- 
ly-witnessed notebook entries. 



Appeal from the U.S. Patent and Trade- 
mark Office, Board of Patent Appeals and 
Interferences. 

Patent interference proceeding between 
Arjun Singh, junior party, and Anthony J. 
Brake, senior party. Junior party appeals 
from judgment awarding priority of inven- 
tion to senior party. Vacated and remanded; 
Gajarsa, J., concurring in separate opinion. 

Steven B. Kelber and Sharon E. Crane, of 
Long, Aldridge & Norman. Washington, 
D.C., for appellant. 

Debra A. Shetka, Thomas E. Ciotti, and 
Catherine M. Polizzi, of Morrison & Foer- 
ster, Palo Alto, Calif.; Rachel Krevans, 
San Francisco. Calif.; Robert P. Black- 
burn and Joseph Hi Guth, of Chiron 
Corp., Emeryville, Calif., for appellee. 

Before Lourie, Schall, and Gajarsa, circuit 
judges. 

Lourie, J. 

Arjuh Singh appeals from the judgment of 
the United States Patent and Trademark 
Office Board of Patent Appeals and Interfere 
ences awarding priority of invention to An- 
thony J. Brake. See Singh Brake, Paper 
No. 164 (BPAI May 11, 1998). Because 
certain of the Board's key findings underly- 
ing its conclusion that Singh failed to prove 
conception of the subject matter of the inter- 
ference prior to the effective filing date of 
Brake were unsupported by substantial evi- 
dence, we vacate and remand. Because the 
Board did not address whether Brake's earli- 
est application adequately described and en- 
abled the disputed subject matter as required 
by 35 U.S.C. § 112, H 1, we remand for 
determination of those issues as well. 



, BACKGROUND 

Singh and Brake are parties to an interfer- 
ence consisting of a count corresponding to 
all thirty-seven claims of Brake's U.S. Patent 
4,870,008 (hereinafter "Brake 2"), entitled 
"Secretory Expression in Eukaryotes." and 
claims 8 and 19-21 of. Singh's application 
Ser. No. 07/552,719, entitled ?*Use of Alpha 
Factor Sequences in Yeast Expression; Sys- 
tems." The count, which is identical to claim 
1 bf-Brake 2, reads as follows: 



1674 



Singh V. Brake 



55 USPQ2d 



1. A DNA construct comprising a se- 
quence of the following formula: 



5'— L— S— Gene *— 3\ 

where: 

L encodes a Saccharomyces alpha-factor 
leader sequence recognized by a yeast host 
for secretion; 

S encodes a spacer sequence providing 
processing signals resulting in the enzy- 
matic processing tiy said yeaist host of a 
precursor polypeptide encoded by 
L — S— Gene * into the polypeptide en- 
coded by Gene *, S containing the se- 
quence 5 —R—R— 3' imniediately adja- 
cent to the sequence Gene *, R being a 
codon for lysine or arginine, R^ teihg [a] 
codon for arginine, with the proviso that S 
not contain the sequence 5' — R— R4 
— X— 3\ where R3 = Ri, R = R , and X 



encodes a processing signal for dipeptidy- 
laminopeptidase A; and 

Gene * encodes a polypeptide foreign to 
Saccharomyces. 

Paper No. 164 at 2-3. 

As indicated by the count, the claimed 
DNA construct is comprised of three basic 
components: (1) DNA encoding an alpha- 
factor "leader sequence" (L) that directs a 
qc raul3eyeast cell to export the protein 
attached to it;' (2) a spacer (S) containing a 
first codon^ R^, that encodes lysine or argin- 
ine, followed by a second codon R^, that 
encodes arginine; and (3) a gene (Gene *) 
that is foreign to yeast, that encodes a pro- 
tein of interest. See '008 patent, col. 2, 11. 11- 
16, 38-43. The claimed DNA construct is 
illustrated in the figure below, with short- 
hand abbreviations of the three components 
depicted above the three-box diagram: 
Gene * - 3- 



Leader 0) 
Sequence 



RvR2 



Gene 



After the DNA construct has beeh intro- 
duced into the yeast cell, e.g., via a plasmid 
vector, the cell translates the construct, 
yielding nascent protein ("protein con- 
struct"). The sequence of the protein con- 
struct, like the DNA encoding it, is divided 
into three regions: the 83-amino acid se- 
quence of the alpha-factor leader, the Ly- 
sine-Arginine or Arginine-Arginine two-ami- 
no acid spacer, and the amino acid kequence 
of the protein of interest ("gene product"). 

The leader sequence functions to target 
the protein construct for secretion frbm the 
yeast cell. During secretion, the yeast en- 
zyme KEX72rec9gnizes the Lysine-Arginine 
or Arginine-Arginine spacer sequence in the 
protein construct and cleaves it at the junc- 
tion between the spacer and the gene prod- 
uct. As a result, the desired gene product is 
released into the extracellular medium, free 
of the leader and spacer portions of the 
protein cohstruct. See Paper No. 164 at 2. 
Because the yeast cell exports rather than 
retains the desired protein,* protein purifica- 
tion is considerably simplified. See id. 

In the course of Singh's attempts to design 
the claimed DNA construct in August 1982, 
he prepared plasmid p57, a circular DNA 
molecule containing the alpha-factor leader 
sequence and a spacer sequence directly ad- 
jacent to it.^ See Singh Decl. II 21. During 
that same month, Singh incorporated the 
gene for human protein interferon D ("IFN- 
D") into p57, thereby yielding plasmid p58. 
See id. In p58, the gene was also positioned 
adjacent to the spacer sequence, such that 



the leader, spacer, and gene sequences were 
all oriented in a fashion identical to the 
claimed construct. From September 6 to 11, 
1982, Singh's assistant, Dr. June Lugovoy, 
isolated the DNA segment from p58 contain- 
ing the alpha-factor leader, spacer, and IFN- 
D sequence, and inserted that segment (here- 
inafter "the p60 DNA construct") into yeast 
plasmid YEp9PT ("p60"). See id, H 26. 
Plasmid p60 was then introduced into yeast 
cells to determine whether the p60 DNA 
construct would generate IFN-D. See id, 
27. 

On October 1, 1982, protein sequencing 
chemist Bill Kohr informed Singh that the 
IFN-D expressed by yeast cells transformed 

'Alpha-factor, also known as alpha-mating^ 
factor, is a peptide released by the budding yeast* 
Saccharomyces cerevisiae when a haploid cell is ■ 
prepared to mate. See Bruce Alberts; et al., • 
Molecular Biology of the Cell 722 (Garlando 
Publishing, Inc. 3d ed. 1994), The yeast cell" 
exports alpha-factor by way of a "leader se-.t 
quence," which is attached to alpha-factor and , 
signals that the peptide is to be exported from tHe 
cell. See Application Ser. No. 06/506,098, p. 3,^^ 
II. 3-5. That sequence is typically removed from" 
alpha-factor upon secretion. See id, at p. 3, IL 1-3. 
, It is the alpha-factor leader sequence alone that is 
incorporated into the claimed construct. : - i^'J 

^ A "codon" is a set of three nucleotides that; 
codes. for a particular amino acid., ' . ;.;5v 

7 The factual context of Singh^s alleged conr? 
ception of the claimed DNA construct is based on g 
his declaration to the PTO and other recorif^ 
evidence. Absent qualification, the facts' set forth' 
here are not disputed by the parties. 
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with p60 contained eight additional amino 
acids not normally present in natural IFN-D. 
See id. ^ 33. On approximately that same 
date, Singh alleges that he conceived the 
claimed DNA construct, /.e., he devised a 
plan, to redesign the p60 DNA construct in 
order to obtain the desired gene product, 
IFN-D; free of those additional amino acids. 
See id. 34. Specifically, Singh claims that 
he realized that he would need to remove 
eight unwanted codons (twenty-four nucleo- 
tides) from the p60 DNA construct, and that 
he planned to accomplish this deletion by use 
of a technique known as "loop deletion 
mutagenesis."* ' . : 

On November 24, 1982, Singh wrote a 
laboratory notebook entry setting, forth the 
undesired eight codons in the p60 DNA 
construct, as well as the twelve nucleotides 
on either side of that eight c6doh segment 
(the "flanking sequences"). See J.A. at 
1380; Singh Decl. II 45. On that date, Singh 
also ordered a linear, 24-nucleotide sequence 
(a "24-rher") that comprised the nucleotides 
of the flanking sequences. This order was 
canceled on the same day, and a nbtation in 
Singh's laboratory- notebook stated,, that 
Singh would perform the deletion experi- 
mient in a difl'erent way "without changing 
codons." Id: On December 1, 1982, Singh 
ordered another 24-mer for the deletion ex- 
periment. This 24-mer was precisely compie- 
ipentafy to the flanking sequences set forth 
in the November 24 entry. See J.A; at 1398; 
Singh Decl. H 47. DNA chemist Peter Ng 
.testified that he synthesized the 24-mer for 
. Singh on December 20, 1982. See Ng Decl. fl 
11; Ng Dep. at 36. Singh affixed the order 
into his notebook on December 21, 1 982, 
with a notation "oligonucleotide for making 
in-frame, deletiph of pro-IFN-D junction." 
J.A. at 1398, Singh alleges that .these facts 
corroborate his testimony that he conceived 

* In *Moop deletion mutagenesis." one removes 
undesired DNA sequences, by first ciiising the 
undesired DNA to "bulge" (ne:, form a loop) 
from the circular plasmid that contains it. Loop 
formation is accomplished by annealing a short, 
linear piece of "complementary" DNA to the 
sequences immediately flanking the undesired se- 
quence. Following loop formation, the undesired 
DNA is excised by way of an appropriate enzyme 
that recognizes DNA loops and removes them. 

A sequence of DNA is ."complementary" to 
another sequence . of DNA when the nucleotides 
comprising the two sequences follow normal base- 
pairing rules, i.e., every thymine in one sequence 
IS ^aligned with a corresponding adenine in the 
other, and every guanine in one sequence is 
aligned with a corresponding cytosine in the 
other. . 



the claimed DNA construct before January 
12, 1983, the filing date of Brake's applica- 
tion Ser. ; No. 06/457,325 (hereinafter 
^ "Brake 1").^ ^ . , 

Baseid on their mutual claims to the DNA 
construct, an interference was declared be- 
tween Singh and Brake. The parties filed an 
arriay of motions, only two of which are 
relevant here: Singh's motion to be accorded 
the benefit of the June 20, 1983 filing date of 
application^ Ser. No. 06/506,098, and 
Brake's fnotion to be accorided the benefit of 
the January 12, 1983 filing d^te of the Brake 
1 application. The . Administrative Patent 
Judge ("APJ") granted both motions, ren- 
dering Brake the senior party to the interfer- 
ence. See Paper No. 67 at 3-4. 

Singh appealed to the Board, requesting 
reconsideration of the APJ's interlocutory 
decision that Brake should be accorded the 
benefit of the Brake 1 application. In its final 
decision, the Board concluded that the APJ 
did hot abuse his discretion in granting 
Brake's motion,* but did not address 
Singh's contention that the Brake 1 applica- 
tion did not comply with the written descrip- 
tion and enablement requirements of 35 
U.S.C. § 112, 111 and hence that the APJ 



'The Brake 2 patent issued from application 
Ser. No. 07/081,302, filed August 3, 1987. The 
*302 application is a continuation of application 
Ser. No. 96/522,909, filed August 12, 1983. The 
.'909 application is in turn a continuation-in-part 
of the: Brake 1 application. , 

*At the time, of the Board's decision, 37 
C.F.R. § 1.655(a) directed the Board to review 
an APJ V interlocutory orders as follows: 
The Board may also consider whether entry of 
any interlocutory order was an abuse of discre- 
tion. All interlocutory orders shall be presumed 
to. have been correct, and the burden of show- 
ing an abuse of discretion shall be oh the party 
attacking the order. 
37 C.F.R. § 1.655(a) (1998). 

Because that version of section 1 .655 suggested 
that the merits panel review a// interlocutory 
orders for an abuse of discrietion, the Patent and 
Triademark Office clarified that regulation to 
emphasize that only procedural rulings are to be 
reviewed under that standard, while merits rul- 
ings are to be reviewed without deference. See 
Consideration of Interlocutory Rulings at Final 
Hearings in Interference Proceedings, 64 Fed 
Reg 12900, 12901 (1999). The present version of 
37 C.F.R. § 1.655(a) reads in relevant part as 
follows: 

The Board may also consider whether an inter- 
locutory order should be modified. The burden 
of showing that an interlocutory order should 
be modified shall be on the party attacking the 
order. The abuse of discretion standard shall 
apply only to procedural matters. 
37 C.F.R, § 1.655(a) (1999). 
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erred in granting Brake's motion:' See Pa- 

he Rr!i<.% ^''i;"^*'?'^ argument that even if 
th! S t* ^. i**^"* accorded the benefit of 
the Brake 1 filing date, Singh still prevails 
because he conceived the claimed subject 
matter prior to January 12, 1983 After 
considering all of the evidence in suppS 
Singh s alleged conception, the Board held 
that Singh failed to prove "that he had 
formulated a clear and'complete picture in 
CouTr '"mention witfii.n the scoje if 
A P"^^"^^ 1 filing date Id. 

ftv nflr'*^ K-'^'y''**'" ^"^'^ awarded prior: 
ity of the subject matter of the count to 
Brake, concluding that he was entitS ?o all 
?i K m^'^™^ °^ ^'•^ 8-"^^ 2 patent 
. Singh appealed the Board's decision to 
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DISCUSSION 

^Conception 

cXuAintZf^l^^^l^^ Board erred in con- 
cluding that he failed to prove conceptioh of 
the subject matter of the count prioT io 
January 12, 19^3. asserting that he pSed 
sufficient corroboration of his testimony of 

S?v%"""^*'' "'■"'^ of reason." Ve- 
S^fJfc ^'"^ ^1."*' ^''^t ^^'^ combination 
nJit November 24 and December 21, 1982 
notebook entries, the December 1, 1982 oli- 
gonucleotide order, and the testtaony of 
DNA chemist Ng suflSciently' corroborate 
tttreSh.»^°'*°"*^' Singh contenl: 
mpr nrA a ''^^^''' '^^^ ""c for the 24- 
mer ordered^on December. 1 other than to 
accomplish the desired loop deletion furthe? 
corroborates his testimony. " 

the totaHtvffi'"' '-^^ Board-considered 
that ^^'''^^^^ «'"e<=tly held 

that Singh did not prove that he ha'd a 

iect mf;r™-"*"' '^.^^ °f ^lie <='aimed sub- 
ject matter prior to the Brake 1 filine date 
Specifically, Brake argues that^JghVeS 



'The Board stated as follows- 

wVneTd nL°!!);„^!^'l'°" °'" Singh's request. 

nn 4« «^ Tl'^ arguments presented 
on pp. 46-83 of the Singh Brief or pp. 1 3-39 of 
the M f«P'y.B"?f as to the deficiencies of 

mtuS^t tS&^tti^Pal'j'!'''^ ra- 
tion to.atisfy the r "^^i^nlJSS'^^' J.^t'^§ 



undeM^ .^'^ declaration 
sfnah'i . of reason" because none of 
^ingh s evidence links the December I oli- 
gonucleotide order to a loop^eletion muta- 
genesis plan prior to January 1 2, 1 983. Rath- 
er, Brake contends that Singh's evidence 
tS Se H Singh's approach fofo^ 
taming the claimed construct was in contin- 
ual flux, prior to January 12. Brake also 
asserts that Singh failed to prove that thi 
December 1 oligonucleotide had no use other 
than to accomplish the loop deletion 
nf th?*'*P'*'?" 1^, "l''^ formation in the mind 

Idea of the complete and operative invention 
Krfdf. ^^r'" to be applied in practic^"' 
'^^tdl v McCormick, 105 F.3d 1446 1449 
41 USI^Q2d 1686, 1689 (Fed. S 7 I 99I) 
(internal, quotation marks omitted) A con- 
di^Wn'^"-* ^l^o-npass all limitations of the 
claimed invention, see id., and "is complete 
.. only when the idea is so clearly defined"? the 
inventor's mind that only ordinary skill 

n;'«".H^' *° the invention 0 

practice, without extensive research or ex- 
pmmentation." Burroughs Wellcome Co^ 
Barr Lab., Inc.. 40 F 3d 1223 O-JS it 
USPQ2C? 1915, 1919 (Fed 19^4) ' ' 
JI! well-established that when a party 
?eeks to prove conception via the oral^esti- 
mony of a putative inventor, that party must 

ny. ^-ec Mahurkar v. C.R. Bard Inr 7Q 
f^3d 1572, 1577, 38 USPQ2d 1288 129? 

cl igV^v'TK-- ^^P^^i ^^^^^ 1036 (Fed. 
th^; \- rule addresses the concern 
IJml^ party claiming inventorship might be 
tempted to describe his actions in an unjusti 
fiably self-serving manner in order to obtlin 
a patent or to maintain an existing patent 

1689 rThi?\^-^V^ '^^'''4» USpS2d at 

the nlrL T^^ bear i" mind 

the purpose of corroboration, which is to 

Sl^o?' P^^'ding independent col- 
™tion of the inventor's testimony")- 

me-^r'^iii f J ^'^-5^' 26 USQP2d at 
4 S -^.^'^^f^^" ^° Minnesota 
&Ont. Paper Co., 261 U.S. 45, 60 (1923) 

t^^ m!,^f "f°i.P^ -"'"'^'■ ^°™"'a that an inven- 
E ^^Hn, f providing corroboration of 
F 3H 'f TiTn^^^ ?,"*^fP*>0"- Kridl. 105 
Jt^l ^V}- ^?*^Q2d at 1689. Rather, 
bin P" f inventor's testimony has 
been sufficiently corroborated is determined . 
"foin f °}- reason" analysis, in which 
[ajn evaluation of a// pertinem evidence 
Til Tu r''' ^ sound' determination 
be inventor's story may 
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Conception is a question of law based on 
underlying facts. See Eaton v. Evans, 204 
F.3d 1094, 1097, 53 USPQ2d 1696, 1698 
(Fed. Cir. 2000). We review the Board's 
legal conclusion without formal deference, 
see 5 U.S.C. § 706 (1994), and its subsidiary 
factual findings for substantial evidence, see 
In re Gartside, 203 F.3d 1305, 1315, 53 
USPQ2d 1769, 1775 (Fed. Cir. 2000). 

After review of the record evidence in light 
of the proper legal standards, we conclude 
that substantial evidence does not support 
the Board's key finding that no evidence 
links the nucleotide Singh ordered on De- 
cember 1, 1982 with a plan to design the 
claimed construct prior to January 12, 1983. 
Brake does not dispute that Singh recog- 
nized the problem of additional arhino acids 
in the human IFN-D generated by the p60 
DNA construct as of October 1, 1982. See 
Appellee's Br. at 41 ! As discussed previously, 
the p60 construct is similar to the claimed 
DNA, construct, except that the p60 DNA 
construct contained eight unwanted codons. 
Accordingly, our inquiry focuses on Singh's 
asserted corroborating evidence as it relates 
to resolving the problem of removing the 
unwanted DNA from the p60 DNA con- 
struct. See Burroughs, 40 F.3d at 1229-30, 
32 USPQ2d at 1921 ("The idea must be 
definite and permanent in the sense that it 
involves a specific approach to the particular 
problem at hand."). 

As an initial matter, we conclude that the 
Board correctly held as a matter of law that 
Singh failed to prove that he conceived the 
claimed construct prior to December 1, 
1982. In Singh's November 24, 1982 note- 
book entry, Singh articulated the problem to 
be solved with considerable specificity, not- 
ing: (1) the eight extraneous amino acids 
present in the IFN-D generated by the p60 
DNA construct, (2) the twenty-four unwant- 
ed nucleotides that code for those amino 
acids, with a notation "sequence to be re- 
moved," iand (3) the twelve nucleotides that 
are immediately upstream and the twelve 
nucleotides immediately downstream of that 
segment, /.e,, the flanking segments. See 
J. A. at 1380. We agree with Brake, however, 
that substantial evidence supports the 
Board's finding that this entry alone was 
insufficient to corroborate Singh's testimo- 
ny, because while clearly articulating the 
problem, the entry did not provide the solu- 
tion. See, Paper No. 164 at 22-24. The 
Board's key findings in this regard, both of 
which are supported by substantial evidence 
in the notebook entry itself, are: that a linear 
24-mer other than the one necessary to ac- 



complish the deletion was first ordered,* 
and that the order was in any event canceled 
the same day, with a notation "will do in a 
difl'erent way and w/o changing codons." Id, 
at 23-24. 

However, the Board's crucial finding that 
no evidence links the 24-mer that Singh or- 
dered on December 1, 1982 with a plan to 
design the claimed construct by the loop 
deletion method prior to January 12, 1983 is 
unsupported by the evidence of record, and is 
in fact squarely contradicted by the evidence 
contained in Singh's December 21, 1982 
notebook entry.' As we noted previously, 
that entry contains two crucial pieces of 
evidence: first, a "Synthetic DNA Request" 
form, dated December 1, 1982, in which 
Singh requested a 24-mer to carry out the 
loop deletion experiment, and second, a nota- 
tion adjacent to the order explaining Singh's 
intended use for the 24-mer. 



'As noted above, rather than order the 24- 
mer complement of the sequences flanking the 
undesired sequence, Singh ordered a 24-mer iden- 
tical to those sequences. 

'As may be observed throughout the Board's 
decision, this crucial finding drove the Board's 
conclusion that Singh had not conceived the 
claimed construct prior to Brake. In its initial 
discussion of the corroborating value of the De- 
cember 1 oligonucleotide order, the Board stated 
that: 

Nor do we find that Singh has provided any 
other evidence of his intended use of the oligon- 
ucleotide. That is, in neither the Brief, nor the 
Reply Brief does Dr. Singh point to any other 
evidence such as the disclosure of his invention 
to others, contemporaneous notebook entries, 
etc., which would link the nucleotide ordered 
on December 12 Isici 1], 1982, with a plan to 
construct an invention within the scope of 
count 1. 

Paper No. 164 at 25. The Board essentially reit- 
erated this finding in the same discussion, re- 
marking that: 

In our opinion, the only evidence of record 
which corroborates Dr. Singh's plan to em- 
ploy the oligonucleotide ordered on Decem- 
ber 1, 1982 in the "loop deletion," site- 
specific mutagenesis procedure as set forth 
in Figure 11 of Application 06/506,098 are 
the actual experiments performed by Dr. 
Singh on January 21, 1983, a date subse- 
quent to the filing date of the Brake 
application. 

Id. at 26. Finally, the Board echoed this finding 
in its concluding analysis, stating that: 
Nor do we find any evidence that those skilled 
in the art would have understood that the 
oligonucleotide ordered on December I, 1982, 
was to be employed for the construction of a 
DNA construct in the loop deletion method 
described in Figure 1 1 of Singh Application 
06/506,093, filed June 20, 1983. 
Id, at 29, 
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As for the 24-mer, the Board makes no 
mention of the facts that the 24-mer is of 
precisely the same length and of the precise 
complementarity needed to accomplish the 
loop deletion, and thereby obtain the claimed 
construct; indeed, that oligonucleotide is one 
.A possible 24-mers that Singh 

could have ordered. Because the structural/ 
chemical characteristics of the 24-mer were 
key to accomplishing a successful loop dele- 
tion experiment, the order of that nucleotide 
by Itself, is evidence linking the 24-mer to 
bingh s plan to obtain the claimed construct 
Moreover, the Board completely overlooked 
bingh s notation adjacent to the DNA re- 
quest form that clearly specified that the 24- 
mer was to be used for -accomplishing the 
necessary loop deletion. The notation explic- 
itly stated that the 24-mer was ordered "for 
making in-frame deletion of pro-IFN-D junc- 
tion" J. A. at 1398. Thus, both the properties 
of the 24-mer itself, and the notation specify- 
ing that It would be used to accomplish the 
loop deletion, undermine the Board's finding 
that no evidence links the 24-mer ordered on 
December 1 with Singh's plan to bbtain the 
claimed construct by the loop deletion meth- 
od prior to January 12, 1983. 



[2] Moreover, the Board erred in rejecting 
Singh's argument that the 24-mer had cor- 
roborating value because it had no other 
substantial use" than to accomplish the 
loop deletion. While the Board characterized 
that argument as"not the proper legal stand- 
ard, Paper No. 164 at 25, that characteriza- 
tion conflicts with the holding of one of our 
predecessor courts, albeit in the context of 
reduction to practice, that when a putative 
inventor has obtained specific reagents with 
no /substantial use" other than to make the 
claimed chemical compound, that evidence 
is of significant corroborative value, ^ee 
Berges v. Gbttstein, 618 F:2d 771, 774-75 
205 ySPQ 691 , 694 (CCPA 1980). This rule 
apphes with equal force in the context of 
conception, especially when the required rea- 
gents involve DNA molecules whose, precise 
sequence is critical and unique to the assert- 
ed conception. - > 

[3rin spite of those shortcomings in the 
Boards analysis, an argument could be 
made that the content of the notebook entries 
is entitled to no corroborative weight in any 
event because the entries were witnessed 
several years after they were made, thereby 

Jf/u-f''*'?^ ^^^^^ shortcomings harmless. 
While the witnessing of the laboratory note- 
books fell far short of ideal, we do not agree 



that the belated witnessing undermines all 
corroborative value that these entries may 
possess. Under a "rule of reason" analysis, 
the fact that a notebook entry has not been 
promptly witnessed does not necessarily dis- 
qualify It in serving as corroboration of con- 
ception, ^ee Hybritech Inc. v. Monoclonal 
Antibodies. Inc., 802 F.2d 1367, 1378, 231 
USPQ 81, 89 (Fed. Cir. 1986) (holding that 
notebook entries, not witnessed until several 
months to a year after entry did not render 
them "incredible or necessarily of little cor- 
roborative value" under the circumstances 
and in view of other corroborating evidence) 
Indeed, Hybritech indicates that in some 
cases, conception may be proved solely on 
the basis of laboratory notebook entries wit- 
r^essed subsequent to their entry. See id 
("The laboratory notebooks, alone, are 
enough to show clear error in the findings 
that underlie the holding that the invention 
was not conceived before May 1980 ") fem- 
phasis added). ) \^nx 

We also disagree with Brake's contention 
that Hahn v. Wong nullifies the corrobora- 
tive value of the laboratory notebook en- 
tries. See Hahn v. Wong, 892 F.2d 1028 
1032, 13 USPQ2d 1313, 1317 (Fed. Cir' 
1989) (stating that an inventor "must pro- 
vide independent corroborating evidence in 
addition to his own statements and docu- 
nients"); That case dealt with the standard 
of proof required to corroborate a reduction 
to practice, a more stringent standard than 
that required to corroborate a conception 
See Mikus v. Wachtel, 542 F.2d 1157 
1161 191 USPQ 571, 575 (CCPA 1976) 
(holding that an invention record, based on 
an unwitnessed laboratory notebook and re- 
sults performed by technicians unaware of 
what they were testing, may provide suffi- 
cient evidence of conception but not reduc- 
tion to practice under the rule of reason). 
Indeed, a notebook page, may well show that 
the inventor conceived what he wrote on the 
page, whereas it may not show that the 
experiments w^xt actually performed, as 
required, for a reduction to practice. Com- 
pare Hybritech, 802 F.2d at 1378, 231 
USPQ at 89 (indicating that an inventor's 
belatedly witnessed laboratory notebooks 
may alone be adequate to corroborate his 
testimony of conception) with Gortatowsky 
V. Anwar, 442 F.2d 970, 972, 170 USPQ 41, 
43 (CCPA 1971) (holding that an inven- 
tors laboratory notebook that was neither 
read nor witnessed and kept with suspect 
chronology could not provide the requisite 
corroboration for a reduction to practice): " 
In view of key facts contained in the De- 
cember 21 notebook entry, we conclude that 
substantial evidence does not support the 
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Board's express finding that no evidence 
links the nucleotide Singh ordered on . De- 
cember 1 with a plan to design the claimed 
construct by the loop deletion method prior 
to January 12^1983. We further conclude 
that the Board erred in rejecting Singh's 
argument that the .24-mer ordered on De- 
cember: 1 had corroborating value because it 
had no other "substantial use" than to obtain 
the claimed construct. We therefore vacate 
the Board's conception holding and remand 
for it to consider the evidence in the Decem- 
ber 21 entry, to reconsider Singh's "substan- 
tial use" argument, and to reevaluate the 
totality of the corroborative evidence on re- 
mand. We have carefully considered Brake's 
other conception-related arguments but find 
them unpersuasive. 

B. Written Description and Enablement 

Singh also argues that the Board erred in 
concluding that Brake is entitled to the bene- 
fit of the filing date of Brake 1 , asserting that 
the Brake 1 application fails to provide an 
adequate written description or enabling dis- 
closure of the subject matter of ^the count. 
With regard to the written description re- 
quirement, Singh contends that Brake did 
not have possession of that subject matter, 
because Brake 1 describes a large genus of 
compounds and perhaps other species and 
subgenera, but not the particular subgenus 
(n = 0) within that genus.'" Singh asserts 
that no "blazemarks" in Brake 1 lead a 
person of skill in the art to the n = 0 sub- 
genus described in the count. See In re Rus- 
chig, 379 F.2d 990, 994-95, 154 USPO 118, 
122 (CCPA 1967). As for enablement! 



In his motion for benefit of the Brake 1 
filing date, Brake relied on the following formula 
disclosed in Brake I: 



L-(R.S.(GAXYCX)„)-Gene ♦)y 

where 

L is a leader sequence 

R is CGX or AZZ (a codon for Lysine or 

Arginine) 

S is the same as R 

X is any one of four nucleotides including T, G 
C, or A * 
Y is either G or C " 
Z is either A or G 

n is 0 or an integer that will typically vary from 
1 to 4, usually 2 to 3 

y is an integer of at least I and typically no 
greater than 10, and more typically not greater 
than 4 

See Paper No. 1 5 at 6-7; '325 application, p. 3., 1. 
35 to p. 4, 1. 26. . ' 



Singh argues that Brake 1 does not enable 
the invention of the count, because it only 
leads a person of skill in the art to choose 
constructs wherein n > 0, and that, more- 
over. Brake provided no documentary evi- 
dence that techniques for making the n = 0 
construct were available at the time of filing 
Brake 1. Lastly, Singh contends that the 
Board committed reversible error by apply- 
ing the abuse of discretion standard rather 
than the de /lovo standard when reviewing 
the APJ's grant of Singh's motion for 
benefit. 

Brake responds that the Board correctly 
held that he is entitled to the benefit of the 
filing date of Brake 1 . On the issue of written 
description, Brake argues that Brake 1 ex- 
plicitly describes the n = 0 construct, and 
that Singh's arguments were not raised be- 
low and are therefore waived. Even if we 
were to reach Singh's arguments, Brake as- 
serts that there are two relevarit permuta- 
tions (n = 0 and n = 1 to 4), not 10,000, arid 
that the requisite blazemarks are in fact 
present. Regarding enablement. Brake con- 
tends that Brake 1 does enable the n = 0 
construct, and that Brake's enablement of "n 
= 1 to 4" does not indicate lack of enable- 
ment of n = 0. Brake also asserts that Singh's 
other enablenient argument was not raised 
below and is in any event erroneous. Lastly, 
Brake argues that the appropriate standard 
of review was applied at the time of the 
Board's decision, and that even if the Board 
did apply the wrong standard, that error was 
harmless. , 

The Board explicitly did not reach any of 
the parties' section 112, paragraph 1 argu- 
ments, see note 7, supra, and we consider 
that such issues should be first decided by 
the Board. Accordingly, we remand to the 
Board for a determination of those issues 
that were properly raised during the earlier 
proceedings. Because no reliance interests by 
either party are impacted by the PTO's new 
procedural rule with respect to the Board's 
review of an APJ's interlocutory orders, we' 
instruct the Board to apply the new standard, 
embodied in the current version of 37 C.F.R. 
§ 1.655(a), on remand. Cf. Landgrafv. USI 
Film Prods., 511 U.S. 244, 280 (1994) (stat- 
ing that a new statute has retroactive effect 
if "it would impair the rights a party pos- 
sessed when he acted, increase a party's 
liability for past conduct, or impose new 
duties with respect to transactions already 
completed") (cited in Lowry v. Secretary of 
Health and Human Servs., 189 F.3d 1378 
1381 (Fed.Cir. 1999)). ' .: ' . 



1680 



Certain of the Board's key findings under- 
lying Its conclusion that Singh failed to prove 
conception of the subject matter of the count 
prior to the effective filing date of Brake 2 
are unsupported by substantial evidence. 
Moreover, the Board did not address issues 
relating to whether the Brake 1 application 
provides an adequate written description and 
an enabling disclosure of the subject matter 
of the count. We therefore - 

VACATE and REMAND. 

Gajarsa, J., concurring. 

ti, o\*"^^ separately in this case to emphasize 
that our decision today necessarily follows 

S r °^ v,^ ^?^Q2d 1769 (Fed. Cir: 
In Gartside this court held that, while 
we review questions of law de novo the 
substantial evidence standard is appropriate 
for review of the PTO's factual findings See 
'rf. at 1315 53 USPQ2d at 1775. SfmS? 
further explained that the pertinent inqu^y 
under the. substantial evidence standard is 
whether a reasonable factfinder could have 
arrived at the agency's decision, and thai the 

ffe^th^S • '"'^ evi- 

dence that both justifies and detracts from 
J^e agency's decision." Id. at 1313 -51 
USPQ2d at 1773 (quoting U^erslPcam. 
^dn ^fj'onal Labor Relations Bd 

340 US 474, 487-88 (1951)). The Supreme 
Court has also explained that the "possibility 
of drawing two inconsistent conclusions from 

tiv/Ji ^"''^ ^T^J""^ P'"^^^"* 3" administra- 
tive agency s finding from being supported 
by substantial evidence." Comolo v. Federal 

0966^ '""' ^^^' 

7^2'^^' An 9?^"'^ decision, in Dickinson v. 

^ S-. 150, 50 USPQ2d 1930 
^P^^^l'^rTF"^ P'°P^^ deference to the 
th; determinations. Because of 

the deference that must be afforded we 
cannot, and should not, ever substitute our 
bv thl PTO ^fi^™i"ations for those made 
fL n ^^^^^ ^'"^ '^e- ^'hen, as is 

that th.%Tn'i^' ^PP.""^^^ tribunal finds 
H.nl ? ^™ •'^ve substantial evi- 

dence to support its determinations, the 
proper course is to remand to have the PTO 
reweigh the sufficiency of the evidence in 
order to reach factual determinations that its 
expertise deems appropriate 
thi ^"^ additional point. In its review of 
the Board's factual determination on coN 



roboration, the majority opinion ignores evi- 
dence supporting Brake's position that was 
cited by the Board, while placing great em- 
phasis on Singh's proffered evidence. This 
failure to distinguish the Board's supporting 
evidence runs dangerously close to turning 
the substantial evidence standard on its 
Head. Perhaps this approach results from the 
less than clear recitation of the supporting 

fh^R""^" P^T^'" On remand! 

the Board should keep in mind our admoni- 
tion in Gechter v. Davidson, 1 16 F.3d 1454 

997) that-f?'' (P^'' Ci': 

1997) that [njecessary findings must be 
expressed with sufficient particularity to en- 
able our court, without resort to speculation 
reasoning of the Board."' 

"Lu^f -^- ^^^^^^^ (requiring that 

[a]Il decisions" in formal adjudications 
whether preliminary or final, "include ' 
findings and conclusions, and the reasons' or 
basis there/or, on all the material issues of 
tact, law, or discretion presented on the rec- 
0™- (emphasis added). A detailed account 
ot the underlying evidence supporting a find- 
ing of fact, or the underlying f^cts support- 
ing a conclusion of law,^ does more than exert 
discipline oh the Board and expose its reason- " 
ng to the light of public scrutiny. It provides 
this court with a meaningful opportunity to 
from n Board has strayed 
f rom the boundaries of its statutory author- 

iourJVntfit'''^''"*''^^ 

In this case, the Board on rbmand may' 
ultimately reach the same factual determi- 
nation on the issue of corroboration' of 
Singh s testimony. Indeed, our decision to- 
day in no way forecloses this outcome. If so 
a clear recitation of the evidence supporting 
this determination will only assist thircourt 
on appeal m its task of reviewing such a^ 
determination under the substantial evi-' 
dence standard. 

With this in mind, I concur in the judg- 
ment of the court. 
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Federal Circuit 

No. 01-1621 

Decided January 29, 2003 

(Nonprecedential Opinion Issued 
October 16, 2002) 

PATENTS 

[1] Practice and procedure in Patent and 
TVademark Office — Interference — 
Rules and rules practice (§ 110.1704) 

Practice and procedure in Patent and 
TVademark Office — Interference — 
Pleadings and submissions 
(§ 110.1706) 

Board of Patent Appeals and Interferences 
did not abuse its discretion by returning junior 
party's brief, without further consideration, on 
ground that brief presented new arguments in 
derogation of board's reminder that only is- 
sues property raised in earUer proceeding 
were entitled to review at final hearing, since 
junior party could have raised arguments in 
question at outset of interference, and to ex- 
tent he. did not do so, those arguments were 
waived, and since board's refusal to consider 
untimely arguments is not abuse of its discre- 
tion. 

[2] PatentabilityA^alidity — Date of inven- 
tion — Conception (§ 115.0403) 

Substantial evidence support's finding by 
Board of Patent Appeals and Interferences that 
entries in laboratory notebook fail to corrobo- 
rate junior party inventor's claim to prior con- 
ception of DNA construct that is subject of in- 
terference count, since there is nothing in 
notebook to corroborate inventor's testimony 
that three entries in question were meant to be 
read together, since notebook entries, at most, 
state goal that inventor hoped to achieve, but 
they do not provide any protocol or outline for 
loop deletion mutagenesis procedure neces- 
sary to obtain claimed construct, and since 
there is no evidence to support inventor's as- 
sertion that loop deletion mutagenesis had 
been developed before his claimed date of 
conception, or that he knew of such develop- 
ments prior to senior party's filing date. 



[3] Practice and procedure in Patent and 
IVademark Office — Prosecution — 
Filing date (§ 110.0906) 

PatentabilityA^alidity — Specification — 
Written description (§ 115.1103) 

Board of Patent Appeals and Interferences 
did not err in concluding that written descrip- 
tion in senior party's earlier-filed application 
supports claim for DNA construct correspond- 
ing to interference count, since record does 
not support junior party's contention that 
specification in earlier application disclosed 
genus encompassing over 9000 species, of 
which count is directed to only two, or that 
specification failed to provide adequate direc- 
tion to those of ordinary skill in art to lead 
them to subgenus of count, and since defer- 
ence aff'orded board's conclusion under *'sub- 
stantial evidence" standard of review warrants 
finding of no legal error. 

[4] PatentabilityA^alidity — Date of inven- 
tion — Conception (§ 115-0403) 

PatentabUityA^alidity — Specification — 
Enablement (§ 115.1105) 

Finding by Board of Patent Appeals and In- 
terferences that methods for obtaining DNA 
construct of interference count were available 
to those of ordinary skill in art as of filing date 
of senior party's earlier-filed application does 
not conflict with its conclusion that junior 
party inventor failed to establish prior concep- 
tion of invention of count, since test for deter- 
mining whether junior party conceived con- 
struct of count depends on his own personal 
knowledge of methods for making construct, 
and his formulation of definite and permanent 
idea for doing so, whereas test for whether se- 
nior party's application provided enabling dis- 
closure does not depend on what senior party 
knew, but on whether application would have 
enabled one skilled in art to make and use in- 
vention at time application was filed. 

Particular patents — Chemical — DNA 
constructs 

4,870,008, Brake, secretory expression in 
eukaryotes, judgment awarding inventor prior- 
ity of invention, with respect to all claims of 
patent, in interference no. 102,728 affirmed. 
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Appeal from the U.S. Patent and Trademark 
Office, Board of Patent Appeals and Interfer- 
ences. 

Patent interference proceeding no. 102.728 
between Arjun Singh, junior party (application 
serial no. 07/552,719), and Anthony J. Brake 
(patent no. 4,870,008), senior party. Junior 
party appealed from judgment awarding prior- 
ity of invention to senior party, which was re- 
versed and remanded (55 USPQ2d 1673). On 
remand, board again awarded judgment to se- 
nior party, from which junior party now ap- 
peals. Affirmed. 

Prior decision: 55 USPQ2d 1673. 

Sharon E. Crane. R. Danny Huntington. 
Bruce T. Wieder, and Donna M. Meuth, of 
Burns, Doane, Swecker & Mathis, Alexandria, 
Va., for appellant. 

Debra A. Shetka and Thomas E. Ciotti, of 
Morrison & Foerster, Palo Alto, Calif.; Rachel 
Krevans and Jill Neiman, of Morrison & Fo- 
erster, San Francisco, Calif; Robert P. Black- 
bum and Joseph H. Guth, of Chiron Corp., 
Emeryville, Calif., for appellee. 

Before Lourie, circuit judge, Friedman, se- 
nior circuit judge, and Prost, circuit judge. 

Lourie, J. 

Arjun Singh appeals from the remand deci- 
sion of the United States Patent and Trade- 
mark Office Board of Patent Appeals and In- 
terferences awarding judgment in an interfer- 
ence to Anthony Brake. Brake v. Singhy Inter. 
No. 102,728, Paper No. 199 (Bd. Pat. App. & 
Inter. June 19, 2001). Because the Board's de- 
cision was supported by substantial evidence 
and was not contrary to law, we affirm. 

BACKGROUND 

This case arises out of an interference de- 
clared on November 12, 1991, involving a 
count corresponding to all thirty-seven claims 
of Brake's U.S. Patent 4,870,008 (hereinafter 
"the Brake patent") and claims 8 and 19-21 
of Singh's U.S. Application 07/552,719. 

The Brake patent issued from U.S. Applica- 
tion 07/081,302, filed August 3. 1987, which 
was a continuation of. and was accorded the 
benefit of, U.S. Application 06/522,909 (here- 
inafter "Brake 2"), filed August 12, 1983, as- 
signed to Chiron Corporation. Singh's Appli- 
cation 07/552,719 was filed July 16, 1990, arid 
was accorded the benefit of U.S. Application 
06/506,098 (hereinafter "the Singh applica- 
tion"), filed June 20, 1983, and U.S. Applica- 



tion 06/488,323. filed April 25, 1983, both as- 
signed to Genentech, Inc. 

Because the earlier Singh application pre- 
dated Brake 2, Singh was initially designated 
the senior party in the interference. However, 
Brake 2 was a continuation-in-part of U.S. 
Application 06/457,325 (hereinafter "Brake 
1"), filed January 12. 1983. and Brake suc- 
cessfully moved for the benefit of the filing 
date of Brake 1 with respect to the count in 
the interference. Brake also successfully 
moved to attack the benefit accorded Singh of 
the April 25. 1983 filing date of U.S. Applica- 
tion 06/488.323. Brake was then designated as 
the senior party. 

The count, which is identical to claim 1 of 
Brake 2, reads as follows: 

1. A DNA construct comprising a sequence 
of the following formula: 

5'-L-S-Gene*-3'. 

where: 

L encodes a Saccharomyces alpha- 
factor leader sequence recognized by a 
yeast host for secretion; 

S encodes a spacer sequence provid- 
ing processing signals resulting in the 
enzymatic processing by said yeast host 
of a precursor polypeptide encoded by 
L-S-Gene* into the polypeptide encoded 
by Gene*. S containing die sequence 5'- 
R1-R2-3' immediately adjacent to the se^ 
quence Gene*, Rj being a codon for ly- 
sine or arginine. Rj being codon for 
arginine. with the proviso that S hot con- 
tain the sequence 5'-R3-R4-X-3'; where 
R3~R 1 » R4~R2» 

and X encodes a processing signal for 
dipeptidylaminopeptidase A; arid Gene* 
encodes a polypeptide foreign to Sac- 
charomyces. 
Brake, Paper No. 199 at 6. ' ; 

The DNA construct of the count thus^in,-t 
eludes three basic components: (1) a segment,^ 
"L." which encodes an alpha-factor leader^se|;j« 
quence;^ (2) a segment. "S," which includes, 
— . . , . mt 

* Alpha-factor, also known as alpha-mating factor^jsj 
a peptide released by the budding yeast Saccharomyces, 
cerevixiae when a haploid cell is prepared w 
Bmce Alberts et al.. Molecular Biology of the CeU T^^ 
(3d ed. 1994). The yeast cell exports alpha-factor t>y 
way of a ^'leader sequence," which is attached to alpha-i ^ 
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a first codon,^ Rj. encoding either lysine or 
arginine, followed by a second codon, Rj. en- 
coding arginine; and (3) a gene,, "Gene*/' 
which encodes a protein of interest, in particu- 
lar, a polypeptide foreign to (Le., not naturally 
produced by) the yeast Saccharomyces. See 
Brake patent, col. 2, lLJl-16, 38-43. 

After the DNA construct has been intro- 
duced into the yeast cell, e.g., via a plasmid 
vector, the cell '^expresses" the construct, pro- 
ducing a polypeptide having the sequence of 
anuno acids encoded by the DNA. The se- 
quence of the resulting polypeptide, like the 
DNA encoding it. is divided into, three re- 
gions: the alpha-factor leader, the spacer se- 
quence including either a lysine-arginine or an 
arginine^arginine two-amino acid block, and 
the aniino acid sequence of the protein of in- 
terest ("gene product"). 

According to the record in this case, the 
leader sequence furictions to target the 
polypeptide for secretion from the yeast cell 
During secretion, ttie yeast enzyme KEX-2 
recognizes the lysine-arginine or arginine- 
arginine spacer sequence in the polypeptide 
and cleaves the polypeptide at die junction be- 
tween the spacer and the gene product. As a 
result, the desired gene product is released 
into the extracellular medium, free of the 
leader and spacer portions of the polypeptide. 
See Brake, Paper No. 164 at 2. Because the 
yeast cell exports rather than retains the de- 
sired protein, protein purification is consider- 
ably simplified. See id. 

The following is a statement of the facts as 
set forth in our earlier opinion in this case 
Singh V. Brake, 222 F.3d 1362. 55 USPQ2d 
1673 (Fed. Cir. 2000). As we noted in that 
opinion, the factual context of Singh's alleged 
conception of the claimed DNA construct is 
based on his statements to the PTO and other 
record evidence. Absent qualification, the 
facts set forth here are hot disputed by the par- 
ties. 

In the course of Singh's attempts to de- 
sign the claimed DNA construct in August 
1982, he prepared plasmid p57, a circular 

faaor and signals that the peptide is to be exported 
^T^^ ^e"- U.S. Application 06/506.098 at 3, II. 
J-5. That sequence is typically removed from alpha- * 
factor upon secretion. See id. at 3, II. 1-3. It is the 
alpha-factor leader sequence alone that' is incorporated 
into the claimed construct. 

A **codon*' is a set of three nucleotides that codes 
lor a particular amino acid. 
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DNA molecule containing the alpha-factor 
leader sequence and a spacer sequence di- 
rectly adjacent to it. See Singh Decl. ^ 21. 
During that same month. Singh incorpo- 
rated the gene for human protein interferon 
D ("IFN-D") into p57. thereby yielding 
plasmid p58. See id. In p58. the gene was 
also positioned adjacent to the spacer se- 
quence, such that the leader, spacer, and 
gene sequences were all oriented in a fash- 
ion identical to the claimed construct. From 
September 6 to 11, 1982, Singh's assistant, 
Dn June Lugovoy, isolated the DNA seg- 
ment from p58 containing the alpha-factor 
leader, spacer, and IFN-D sequence, and in- 
serted that segment (hereinafter *'the p60 
DNA construct") into yeast plasmid 
YEp9PT ("p60"). See id. f 26. Plasmid p60 
was then introduced into yeast cells to de- 
termine whether the p60 DNA construct 
would generate IFN-D. See id. f 21. 

On October 1, 1982, protein sequencing 
chemist Bill Kohr informed Singh that the 
IFN-D expressed by yeast cells transformed 
with p60 contained eight additional amino 
acids not normally present in natural 
IFN-D. See id, \ 33. On approximately that 
same date, Singh alleges that he conceived 
the claimed DNA construct, /.e., he devised 
a plan to redesign the p60 DNA construct in 
order to obtain the desired gene product, 
IFN-D, free of those additional amino ac- 
ids. See id.\Z\. Specifically, Singh claims 
that he realized that he would need to re- 
move eight unwanted codons (twenty-four 
nucleotides) from the p60 DNA construct, 
and that he planned to accomplish this de- 
letion by use of a technique known as 
"loop deletion mutagehesis." 

On November 24, 1982, Singh wrote a 
laboratory notebook entry setting forth the 
undesired eight codons in the p60 DNA 
construct, as well as the twelve nucleotides 
on either side of that eight codon segment 
(the "flanking sequences"). See Singh 
Decl. \ 45. On that date, Singh also ordered 
a linear, 24-nucleotide; sequence (a *'24- 
mer") that comprised the nucleotides of the 
flanking sequences.^ This order was can- 



Actually, this statement is incon-ect. The 24-mer se- 
quence that Singh ordered on November 24, 1982, was 
not identical to the . nucleotides of the flanking se- 
quences, • but instead included several '^preferred 
codons." 
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celed on ..the same day, and a notation in 
Singh*s laboratory notebook stated that 
Singh would perform the deletion experi- 
ment in a different way "without changing 
codons." Id On December 1, 1982, Singh 
ordered anodier 24-mer for the deletion ex- 
periment. This 24-mer was precisely 
complementary to the flanking sequences 
set forth in the November 24 entry. See 
Singh DecL f 47. DNA chemist Peter Ng 
testified that he synthesized the 24-mer for 
Singh on December 20, 1982. See Ng DecL 
1 11; Ng Dep. at 36. Singh affixed the order 
into his notebook on December 21, 1982, 
with a notation "oligonucleotide for mak- 
ing in-frame deletion of alpha pro-IFN-D 
junction. Singh alleges that these facts 
corroborate his testimony that he conceived 
the claimed DNA construct before January 
12, 1983, the filing date of Brake 1. 
Id. at 1364-65, 55 USPQ2d at 1674-75 (foot- 
note omitted). 

At the final hearing on May 11, 1998, Singh 
sought: (1) to contest the interiocutory order 
granting Brake the benefit of Brake 1; (2) to 
prove Singh's conception of the invention of 
the count prior to Brake Vs January 12, 1983 
filing date; and (3) to show diligence through- 
out the "critical period" from just prior to 
January 12, 1983, until actual reduction to 
practice. Singh was unsuccessful with respect 
to all three issues,, and final judgment was is- 
sued in favor of Brake on August 31. 1998. 
Brake, Paper No. 164. 

Singh appealed to this court, contesting 
Brake^s entitlement to the benefit of Brake 1 
and contesting the Board's finding that Singh 
had failed to prove conception prior to the 
Brake 1 filing date. We held that certain of the 
Board's key findings underiying its conclusion 
that Singh had failed to prove conception of 
the subject matter of the interference prior to 
the effective filing date of Brake were unsup- 
ported by substantial evidence, and we va- 
cated and remanded. Singh, 222 F.3d at 1370, 
55 USPQ2d at 1679. We also found that the 
Board did not address whether Brake 1 ad- 
equately described and enabled the disputed 
subject matter of the count under 35 U.S.C. 



^ This point is disputed. Singh has provided no cor- 
roboration of his assertion that this notation was actu- 
ally made on December 21, 1982. Like the other pages 
of Singh's notebook, this page was not witnessed until 
1986, and, even then, there is no proof that the notation 
existed at the lime of the witnessing. 



§ 112, ^1, and we remanded for determina- 
tion of those issues as well. Id. at 1371, 55 
USPQ2d at 1679. 

On remand, the Board permitted the parties 
to submit briefs on the remanded issues, but 
returned Singh's enablement and written de- 
scription briefs (as well as Brake's corre- 
sponding reply briefs) with its opinion, stating 
that Singh had failed to comply with the re- 
quirements of 37 C.F.R. § 1.655(a) and (b) by 
presenting new arguments not raised in the 
original opposition. 

In an eighty-nine-page opinion with an ad- 
ditional seventeen-page concurrence, Brake, 
Paper No. 199, the Board addressed each of 
the issues on remand and concluded: (1) that 
Brake 1 adequately described and enabled the 
invention of the count, and Brake was there- 
fore entitled to the benefit of Brake I's filing 
date; (2) that Singh had not met his burden of 
proving conception prior to the filing date of 
Brake 1; and (3) that even if it were assumed, 
arguendo, that Singh had conceived the inven- 
tion prior to Brake's filing date, Singh had not 
met his burden of demonstrating diligence be- 
tween conception and reduction to practice; 

Singh now appeals again. We hive jurisdic- 
tion pursuant to 35 U.S.C. § 141' and 28 
U.S.C. § 1295(a)(4)(A) (2000). 

DISCUSSION 

A, Return of Briefs 

Pursuant to our earlier decision's remand 
"for determination of those issues that were 
properly raised during the earlier proceed- 
ings," Singh, 222 F.3d at 1371, 55 USPQ2d at 
1679, the Board invited the parties to submit 
briefs on the issues of Singh's case for prior^ 
ity and Brake's sustenance of his burden of 
proof with respect to, written description iand 
enablement. Brake, Paper No. 199 at 12. After 
the parties submitted the invited briefs, the 
Board determined that Singh had presented 
new arguments in derogation of the Board's 
reminder that only issues that were properly 
raised in the original opposition were entitle'd 
to review at the final hearing. Id, at 13. In^re-: 
sponse, the Board returned all of the newly 
submitted briefs to the parties without furtlier 
consideration, holding that . the briefs, cj^r^^^^ 
tained, "almost exclusively, riew arguments, 
and lack the showing that Preliminary Mptibn 
2 [concerning the Brake patent's entitlement 
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to the Brake 1 filing date] should be modi- 
fied." at 15. 

[1] Singh argues that the Board erred in re- 
fusing to consider briefs submitted by Singh 
on remand. We review the Board's application 
of its rules for an abuse of discretion. Brown 
V. Barbacid, 276 F.3d 1327. 1332, 61 USPQ2d 
1236, 1238 (Fed. Cir. 2002). Although return- 
ing the briefs to the parties is a rather extraor- 
dinary measure, we do not find any abuse of 
discretion in the Board's doing so. 37 C.F.R. 
§ 1.655(b) states: 

A party shall not be entitled to raise for 
consideration at final hearing any matter 
which properly could have been raised by a 
motion under § 1.633 or 1.634 unless the 
matter was properly raised in a motion that 
was timely filed by the party under § 1.633 
or 1.634 and the motion was denied or de- 
ferred to final hearing, the matter was prop- 
erly raised by the party in a timely filed op- 
position to a motion under § 1.633 or 1.634 
and the motion was granted over the oppo- 
sition or deferred to final hearing, or the 
party shows good cause why the issue was 
not properly raised by a timely filed motion 
or oppositions, 

37 C.F.R. § 1.655(b) (2002). 

Because the Board found that Singh was at- 
tempting to raise in his briefs matters that 
could have been but were not raised at the 
outset of the interference, see Brake, Paper 
No. 199 at 12, the Board was acting properly 
within its discretion when it refused to con- 
sider the briefs. Singh could have raised his 
written description and enablement arguments 
at the outset of the interference; to the extent 
that he did not do so, those arguments have 
been waived. As we stated in Credle v. Bond, 
25 F3d 1566, 30 USPQ2d 1911 (Fed. Cir. 
1994), the Board does not abuse its discretion 
when it declines to consider untimely argu- 
ments. Id. at 1572 n.l4, 30 USPQ2d at 1916 
n.l4. Furthermore, because the Board explic- 
itly stated in its November 2, 2000 order that 
additional briefing was optional, Brake, Paper 
No. 179 at 5. it is diflBcult to see how the sub- 
sequent refusal to consider the briefs could 
have been an abuse of discretion. 

Singh also asserts that the Board refused to 
consider certain arguments made in his 
"original" Main Brief We find no abuse of 
discretion. Again, Singh did not show good 
cause for failing to raise these arguments at 



the preliminary motion stage, and the Board 
was entitled to decline to consider them. 

B. Conception and Reduction to Practice 

"Conception is the formation 'in the mind 
of the inventor of a definite and permanent 
idea of the complete and operative invention, 
as it is therefore to be applied in practice.' " 
Kridl V. McCormick, 105 F.3d 1446, 1449, 41 
USPQ2d 1686, 1689 (Fed. Cir. 1997) (cita- 
tions omitted). A conception must encompass 
all limitations of the claimed invention, see 
id., and "is complete only when the idea is so 
clearly defined in the inventor's mind that 
only ordinary skill would be necessary to re- 
duce the invention to practice, without exten- 
sive research or experimentation," Burroughs 
Wellcome Co. v. Barr Labs. Inc., 40 F.3d 
1223, 1228, 32 USPQ2d 1915, 1919 (Fed. Cir. 
1994). 

Priority of invention and its constituent is- 
sues of conception and reduction to practice 
are questions of law predicated on subsidiary 
factual findings. Brown, 276 F3d at 1332, 61 
USPQ2d at 1238; Hitzeman v. Rutter, 243 
F.3d 1345, 1353, 58 USPQ2d 1161, 1166 
(Fed: Cir. 2001). Accordingly, we review de 
novo the Board's legal conclusions with re- 
spect to priority, conception, and reduction to 
practice, 5 U.S.C. § 706 (2000); Brown, 276 
F3d at 1332, 61 USPQ2d at 1238; Hitzeman, 
243 R3d at 1353-54, 58 USPQ2d at 1166-67, 
and we review factual findings by the Board 
for substantial evidence, Dickinson v. Zurko, 
527 U.S. 150 [50 USPQ2d 1930] (1999); In re 
Gartside, 203 F3d 1305, 1315, 53 USPQ2d 
1769, 1775 (Fed. Cir. 2000). 

A junior party whose effective filing date is 
earlier than the date the senior party's patent 
issued and who is seeking a determination of 
priority must demonstrate by a preponderance 
of the evidence either reduction to practice be- 
fore the senior party's priority date, or prior 
conception coupled with reasonable diligence 
in reducing the invention to practice from a 
time just prior to the senior party's entry into 
the field to the junior party's own reduction to 
practice, 35 U.S.C. § 102(g) (2000); Griffin v. 
Bertina, 285 F3d 1029, 1032, 62 USPQ2d 
1431, 1433 (Fed. Cir. 2002); Mahurkarv. CR. 
Bard, Inc., 79 R3d 1572, 1577, 38 USPQ2d 
1288, 1290 (Fed. Cir. 1996). 

It is well established diat when a party 
seeks to prove conception via the oral testi- 
mony of a putative inventor, the party must 
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proffer evidence corroborating that testimony. 
See Mahurkar, 79 F3d at 1577, 38 USPQ2d 
at 1290; Price v. Symsek, 988 F.2d 1187, 1194 
26 USPQ2d 1031, 1036 (Fed. Cir. 1993), That 
rule addresses the concern that a party claim- 
ing inventorship might be tempted to describe 
his actions in an unjustifiably self-serving 
manner in order to obtain a patent or to main- 
tain an existing patent. See Eibel Process Co, 
V. Minn. <Sc Ont. Paper Co., 261 U.S. 45, 60 
(1923); Kridl 105 F3d at 1450, 41 USPQ2d 
at 1689 ("The tribunal must also bear in, mind 
the purpose of corroboration, which is to pre- 
vent fraud, by providing independent confir- 
mation of the inventor's testimony.")- Price 
988 F2d at 1194-95, 26 USPQ2d at 1036-37! 
There is no particular formula that an inventor 
must follow in providing corroboration of his 
testimony of conception. See Kridl, 105 F3d 
at 1450, 41 USPQ2d at 1689. Rather, whether 
a putative inventor's testimony has been suffi- 
ciently corroborated is determined by a "rule 
of reason" analysis, in which "an evaluation 
of all pertinent evidence must be made so that 
a sound determination of the credibility of the 
inventor's story may be reached." Price 988 
F2d at 1195, 26 USPQ2d 1031 at 1037. How- 
ever, that "rule of reason" analysis does not 
alter the requirement of corroboration of an 
inventor's testimony. Brown, 276 F.3d at 
1335. Evidence of the inventive facts must not 
rest alone on the testimony of the inventor 
himself. Cooper v. Goldfarb, 154 F 3d 1321 
1330, 47 USPQ2d 1896, 1903 (Fed. Cir 
1998). ■ 

Singh argues that the Board did not con- 
sider the totality of the corroborative evidence 
establishing Singh's conception, but only con- 
sidered individual pieces of evidence in "total 
isolation from one another." - Specifically, 
Singh argues that his November 24, 1982 
notebook entry and his ordering of the specific 
24-mer oligonucleotide ultimately used to 
carry out the loop deletion mutagenesis 
method (in February 1983) establish that he 
had a definite and permanent idea of the struc- 
ture of a DNA construct within the count and 
of an operative way of making it prior to 
Brake I's filing date. 

We disagree. First, as we stated in our ear- 
lier opinion, Singh, 222 F3d at 1368 55 
USPQ2d at 1677, the Board correctly held as 
a matter of law that Singh failed to prove that 
he conceived the claimed construct prior to 
December 1, 1982. In his November 24 1982 



notebook entry, Singh identified the twenty- 
four nucleotides encoding the eight extrane- 
ous amino acids present in the IFN-D gener- 
ated by the p60 DNA construct, labeling them 
with the notation, "sequence to be removed." 
He also identified in that entry the twelve 
nucleotides immediately upstream and the 
twelve nucleotides inmiediately downstream 
from those twenty-four, i.e,, the flanking seg- 
ments. Accordingly, he may have articulated 
in that entry the problem to be solved, namely, 
the need to eliminate the twenty-four nucleoti- 
des encoding the extraneous amino acids!' 
Nonetheless, substantial evidence supports the 
Board's finding that that entry alone was in- 
sufficient to corroborate Singh's testimony. 
Even if the entry expressed the problem, it did 
not provide the solution. See Brake, Paper No. 
164 at 22-24. The Board's key findings in this 
regard, both of which are supported by sub- 
stantial evidence in the notebook entry itself, 
are: (1) that a linear 24-nier other than the one 
necessary to accomplish the deletion was first 
ordered, and (2) that the order was canceled 
the same day, with a notation "will do in a 
different way and w/o changing codons." Id 
at 23-24. 

Secondly, as noted above, the 24-mer' se- 
quence that Singh initially ordered on Novem- 
ber 24, 1982, was not identical to the nucle- 
otides of the flanking sequences. Instead, he 
included several "preferred codons," casting 
doubt on the accuracy of Singh's statement, 
that he ordered that 24-mer "[i]n order to re- 
move this sequence by oligonucleotide dele- 
tion mutagenesis." While it remains unclear 
exactly what Singh "planned" to do on No-^ 
vember 24, 1982, his identification of pre- 
ferred codons suggests to us that his plans 
may not have included the use of loop dele- 
tion mutagenesis. 

The Board duly considered the fact that the 
24-mer ordered by Singh on December ,1. 
1982, was indeed complementary to the four 
codons on each side of the sequence Singh al- 
legedly desired to delete. See, e.g., Brake, Pa- 
per No. 199 at 13-14, 19, 58-59, 77-78.. The 
Board also reviewed Singh's .notebook pages:- 
purporting to. demonstrate conception. The^^ 
Board concluded, and we agree, that "Singh's 
entire case for conception rests on the order of. 
a 24-mer and an uncorroborated notation in^^a 
comer of Dr. Singh's notebook." at U. 

[2] There is nothing in Singh's notebooks 
that corroborates his testimony that the No^: 



vember 24, December 1, and December 21 
entries were meant to be read together. Even 
viewing all of these entries together, however, 
we find that the sum falls short of proving by 
a preponderance of the evidence that Singh 
had a definite and permanent idea of an' opera- 
tive method of making the DNA construct of 
the count prior to Brake I's filing date. As the 
Board observed, the notebook entries do not 
provide any protocol or outline of the loop de- 
letion mutagenesis procedure: "At best, the 
notation states a goal which Dr. Singh hopes 
to achieve; i.e., an in-frame deletion of the i 
pro-IFN-D junction." Id. at 61. Adelman et 
al., In Vitro Deletional Mutagenesis for Bacte- 
rial Production of the 20,000-Dalton Form of 
Human Pituitary Growth Hormone, 2 DNA 
183 (1983). which described the loop deletion 
mutagenesis procedure, also described using 
oligonucleotides complementary to nucleotide 
sequences flanking codons to be deleted as 
probes for identifying plasmids from which 
the codons had been deleted. Id. at 188. We 
find it no less plausible that Singh was order- 
ing the 24-mer for use as a probe than it was 
that he was ordering it for use in the loop de- 
letion, mutagenesis procedure. Indeed, Singh 
has pointed to no evidence in the record in 
support of his assertion that loop deletion mu- 
tagenesis was developed at Genentech in late 
1982 (the Adelman et al. paper was published 
in 1983), let alone that Dr. Singh knew of any 
such developments prior to Brake I's filing 
date. The burden was on Singh to prove diat 
he as the inventor had a definite and perma- 
nent idea of how to make the construct. See 
Coleman v. Dines, 754 F.2d 353. 360, 224 
USPQ 857, 863 (Fed. Cir. 1985). That he did 
not do. 

Finally, we address Singh's argument set 
forth in his brief that. "[w]ith respect to the 
issue of conception, this Court previously 
made specific findings . . . that Singh articu- 
lated a specific plan to design the claimed 
construct by the loop deletion method on No- 
vember 24. 1982." That statement is a mis- 
characterization of our earlier opinion, in 
which we simply said that the Board needed 
to consider the totality of the evidence, includ- 
ing evidence of Singh's identification of the 
'*sequence to be removed" and the twelve 
nucleotides immediately upstream and dovyn- 
stream from this sequence, as well as of his 
ordering of a -24-mer identical to the se- 




quences flanking the undesired sequence. We 
are satisfied that the Board has done so. 

Thus, after review of the record evidence in 
light of the proper legal standards, we con- 
clude that substantial evidence supports the 
Board's key finding that no evidence links the 
nucleotide Singh ordered on December 1, 
1982, with a plan to design the claimed con- 
struct prior to January 12, 1983, 

Because we find that Singh did not meet his 
burden of demonstrating conception prior to 
Brake I's filing date by a preponderance of 
the evidence, we need not address Singh's, ar- 
guments regarding reduction to practice. 
However, , we note the Board's finding that, 
apart from attorney argument, "Singh's evi- 
dence of diligence primarily consists of vari- 
ous pages from Dr. Singh's laboratory note- 
book which are (i) unexplained as to content 
and relevance to the invention of the Count, 
and (ii) uncorroborated." Brake] Paper No. 
199 at 88. We agree that Singh's activities 
completed on December 20, .1982, were the 
only relevant, corroborated activities per- 
formed by Singh prior to Brake I's January 
12, 1983, filing date, and, as a result, Singh 
failed to prove reasonable diligence toward re- 
duction to practice by a preponderance of the 
evidence. 

C. Written Description and Enablement 

Whether a specification supports a claim 
corresponding to a count, and thus satisfies the 
written description requirement of 35 U.S.C. 
§ 112, 1 1, is a question of fact, Vas-Cath v. 
Mahurkar, 935 R2d 1555, 1562, 19 USPQ2d 
nil. 1116 (Fed. Cir. 1991), and is. in appeals 
from the United States Patent and Trademark 
Office, reviewed under the substantial evi- 
dence standard. In re Gartside, 203 E3d at 
1315, 53 USPQ2d at 1775. Singh argues that 
the Board erred in concluding that Brake is 
entitled to the benefit of the Brake 1 applica- 
tion. First, Singh contends that Brake did not 
provide an adequate written description of the 
invention of the cbunt in the Brake 1 applica- 
tion, and should not be entitled to its benefit. 
According to Singh, Brake 1 disclosed a large 
genus, allegedly encompassing over 9000 spe- 
cies^ (n is 0 or 1 to 4). of which the count is 
directed to only two (i.e., diose where n = 0). 

^ Singh bases Uiat number on the formula **((R)r- 
(GAXYGX)„-Gene*)y" disclosed at page 3, line 33, oV 
Brake 1. in which R = COX or A2Z; r = "an integer of 
from 2 to 4 preferably 2"; X = T. G. C. or A; Y = 
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Secondly, Singh asserts that Brake 1 does not 
provide an enabling disclosure with respect to 
the invention of the count, arguing that Brake 
1 does not disclose how to make and use the 
'*n = 0" embodiment, and that "the tech- 
niques which were available to Brake at the 
time of filing the Brake 1 Application were 
not sufficient to obtain the DNA constructs of 
the Count." Singh also argues that Brake 1 "is 
replete widi passages which guide one of or- 
dinary skill in the art to constructs wherein n 
> 0, which constructs are not encompassed by 
the Count." Finally, Singh argues that "during 
prosecution of the Brake 2 Application, Brake 
argued that the results obtained with the n = 0 
construct were unexpected, because those of 
ordinary skill in the art believed that the Glu- 
Ala sequences were required." 

[3] Singh's arguments are not persuasive. 
First, we disagree with Singh's argument that 
the invention of the count represents just two 
of 9000+ species disclosed in Brake 1. Singh's 
calculation of 341 permutations for (GAXY- 
CX)„ is apparently based on an unwarranted 
assumption that each iteration of the paren- 
thetical sequence is independently chosen. 
However, as Brake jpointed out, because the 
variable *n' is outside the parentheses, 
(GAXYCX)„ can code for either no amino ac- 
ids (r^., when n = 0), or 1 to 4 copies of one 
of four different ariiino acid sequences (/.e., 
Asp-Pro, Asp-Ala, Glu-Pro, or Glu-Ala)! 
Brake, Paper No. 199 at 20-21 n.l3. Thus, 
there are at most only seventeen (i.e,, 4*^ + 4^ 
+ 4^ + 4^ + 4^) permutations of that sequence. 
Even among those seventeen, however, we 
agree with Brake that there are only two 
meaningful embodiments: one in which a 
dipeptidylaminopeptidase A (DPAP) signal is 
present (Le., n = 1 to 4), and one in which it 
is not (i.e., n = 0). 

Moreover, Singh's calculation of twenty- 
eight possibilities for the Lys/Arg sequences is 

G or C; y = "an integer of least one and usually not 
more than 10, more usually not more than four . . Z 
= A or G; and n = "0 or an integer which will gener- 
ally vary from I to 4. usually 2 to 3." 

According to Singh, Each VR" can encode either 
Lys or Arg, so (R)r can encode t>venty-eight (i.e., 2^ + 
2^ + 2*) dififerent amino acid sequences. In addition, 
each **GAXYCX" sequence can encode any of four 
amino acid sequences: Asp-Pro, Asp-Ala, Glu-Pro, or 
Glu-Ala, so (GAXYCX)„ can encode 341 (i.e.. 4° + 4* 
+ 4^ + 4' + 4"*) dififerent amino acid sequences. Thus. 
Singh argues that the Brake 1 formula covers 9548 (i.e., 
28 X 34 1 ) different species. 



artificially inflated because it ignores the dis- 
closure of claim 5 of Brake 1: 

5. A DNA construct comprising a sequence 
of the following foriniila: 

. L-(R-S-(GAXYCX)„-Gene*)y 

wherein: 

L is a leader sequence recognized by 
yeast for secretion; 

R and S are codons coding for arginine 
and lysine; 

X is any nucleotide; 

Y is guanosine or cytosine; 

y is an integer of from about 1 to 10; 

Gene* is a gene foreign to yeast; and 

n is 0 or 1 to 4. 
U.S. Application 06/457,325 at 16, 11. 20-32. 

In claim 5, spacer R-S encodes four pos- 
sible sequences (i.e., Lys- Arg, Arg-Arg, Arg- 
Lys, or Lys-Lys), not 28. Of these four, two 
permutations, Lys-Arg and Arg-Arg, are 
within the scope of the count: 

Singh cites Fujikawa v. Wattanasin, 93 F.3d 
1559, 39 USPQ2d 1895 (Fed. Cir. 1996), for 
the proposition that an application disclosing 
a generic chemical formula must provide ad- 
equate direction to those of ordinary skill in 
the art to lead them to a subgenus of the pro- 
posed count. We find Singh's reliance on Fm- 
jikawa to be unsound. In Fujikawa, we held 
that disclosure of a generic quinoline structure 
with four variable groups, each of which 
could be independently chosen from a. list of 
functional groups, provided insufficient writ- 
ten description support for a count directed to 
a subgeneric structure having a single combi- 
nation of the four groups. Id. at 1569-71, 39 
USPQ2d at 1904-05. However, Brake Ts^for- 
mula does not present the same issue as, did 
thie quinoUne in Fujikawa. First, replacing .a . 
functional group on a chemical compound' can 
often have highly unpredictable results. 
noted in Fujikawa that even a change as seem- 
ingly trivial as replacing an isopropyl groiip 
with the isosteric cyclopropyl group' at issue 
in that case could result in either a significant 
improvement or reduction in the activity" of 
the compound against a particular biological 
target. Id. In the present case, on the other 
hand, as mentioned above, there are only-two 
subgenera that are biologically relevant: one 
in which a DPAP signal is present (/.e., n"=W 
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to 4), and one in which it is not {i.e., n .= 0), a 
simpler,. case than in Fujikawa. Here, more- 
over, claim 5 of Brake 1 discloses that **n is 0 
or 1 to 4/' which is a clear **blaze maik" pro- 
viding in ipsis verbis support for **n = 0" in 
the count. In re Ruschig, 379 F.2d 990, 994- 
95, 154 USPQ 118, 122 (CCPA 1967). 

The Supreme Court has explained diat "the 
possibility of drawing two inconsistent con- 
clusions from the evidence does not prevent 
an administrative agency's finding from being 
supported by substantial evidence." In re 
Gartside, 203 R3d at 1312, 53 USPQ2d at 
1773 (citing Console v. Federal Maritime 
Com/nX 383 U.S. 607, 620 (1966)). In Fu- 
jikawa, we said that/*[w]hile Fujikawa's argu- 
ments are not without merit, we cannot say, on 
this record, that the Board's decision was 
clearly erroneous." 93 F.3d at 1571, 39 
USPQ2d at 1905. In view of the fact that the 
"substantial evidence" standard of review that 
we now use posi-Zurko requires us to giye de- 
cisions of the Board greater deference than we 
gave in cases such as Fujikawa, we likewise 
decline to find legal error in the Board's con- 
clusiofi on the record in the present case. 

Singh's reliance on Bigham v. Godtfredsen, 
857 R2d 1415, 8 USPQ2d 1266 (Fed. Cir. 
1988), is also unavaihng. In Bigham, Godt- 
fredsen's first applicatioii disclosed a com- 
pound having a substituent "X". where X was 
defined as "a halogen atom." The application 
provided as its only example a compound in 
which X was chloro. /d. at 1416, 8 USPQ2d 
at 1267. This court ruled that that applica- 
tion's disclosure of "halogen" did not meet 
the requirements of § 112 as a written descrip- 
tion of bromo or iodo species, particularly 
where ppdtfredsen had earlier argued in the 
same case that brpmo and iodo were patent- 
ably distinct frOm chloro in order to urge bi- 
furcation of the count, /c?. at 1417, 8 ySPQ2d 
at 1268. In the present case, in contrast, *'n = 
0" was disclosed in Brake 1. If Godtfredsen 
had provided examples of fluoro, bromo, and 
iodo compounds in addition to the chloro 
compound, that case might have been decided 
differently, even in spite of Godtfredsen's 
"patentably distinct" argument. 

Singh's arguments with respect to enable- 
ment are likewise unconvincing. Enablement 
is a question of law based on underlying fac- 
tual determinations. In re . SwartZj 232 R3d 
862,. 863, 56 USPQ2d 1703, . 1704 (Fed Cir. 
2000). We review the Board's, underlying 



findings of fact for substantial evidence; and 
review de novo its ultimate conclusion 
whether a disclosure is enabling, id. Singh ar- 
gues in his brief: 

The Board takes internally inconsistent po- 
sitions with respect to whether methods for 
obtaining a construct of the Count using 
Brake's starting matetial were available to 
those of ordinary skill in the art at the time 
the Brake 1 Application was^ filed. To sup- 
port its finding that Brake is entitled to ben- 
efit, the Board finds that such methods ex- 
isted. However, to support its findinjg that 
Singh had not conceived of the invention 
prior to the Brake 1 Application filing date, 
the Board makes the contrary finding. 

[4] We find no error or inconsistency in the 
Board's. analysis. As we wrote in Glaxo Inc. u 
Novopharm Ltd,, 52 F3d 1043, 1050, 34 
USPQ2d 1565, 1569 (Fed. Cir 1995), "the 
enablement, requirement . . . looks to die ob- 
jective, knowledge of one of ordinary skill in 
the art." Id. (citing Spectra-Physics, Inc. v.. 
Coherent, Inc., 827 F2d 1524,, 1532, 3 
USPQ2d 1737, .1742 (Fed. Cir. 1987)). Thus, 
whereas the test for determining whether or 
not Singh conceived the construct of the count 
depended on Singh's own personal knowledge 
of methods for making the construct and his 
formulation of a definite and permanent idea 
therefor, whether Brake 1 enables an inven- 
tion within the count does not depend on what 
Brake knew, but rather on whether the appli- 
cation enables one skilled in the art to. make 
and use the invention, Hybritech Inc. v. Mono- 
clonal Antibodies, Inc., 802 F.2d 1367, 1384, 
231 USPQ 81, 94 (Fed. Cir. 1986), "at the 
time the patent application was filed." Ajino- 
moto Co, V. Archer-Daniels-Midland Co., '22% 
R3d 1338, 1345, 56 USPQ2d 1332, 1337 
(Fed. Cir. 2000). The Board found that the tes- 
timony of Brake's witness, Dr. Patricia 
Tekamp-Olson, demonstrated that those of or- 
dinary skill in the art had in their possession 
in 1982 various molecular biological methods 
sufficient to make and use the "n = 0" con- 
struct, including site-directed mutagenesis. 
Brake, Paper No. 199 at 24-27. The Board 
also found diat Singh's expert, Dr. Joseph 
Falkinham, mischaracterized the teachings of 
the Fritz article on which he relied in his at- 
tempts to discredit Tekamp-Olson's testimony. 
Id. at 40. 

As further "proof" that Brake 1 does not . 
provide an enabling disclosure of the inven- 
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tion of the Count, Singh also alleges, for ex- 
ample, that *'the Brake 1 Application actually 
steers the artisan to species clearly outside the 
Count," that "during prosecution of the Brake 
2 Application, Brake argued that the results 
obtained with the n = 0 construct were unex- 
pected," and that **Dr. Brake did not realize 
the disadvantages of the n > 0 constructs until 
well after the Brake 1 Application was filed." 
We ,are not persuaded by any of these argu- 
ments, and conclude that Singh has apparently 
confused the criteria for proving obviousness 
with those for demonstrating that a disclosure 
is nonenabling. Although the questions (1) 
whether or not a reference "teaches away" 
from a claimed invention and (2) whether or 
not a claimed invention provides "unexpected 
results" are relevant in determining Whether 
or not a claimed invention would have been 
obvious, W.L Gore dc Assocs., Inc. v. Gdrlock, 
Inc., 721 F.2d 1540, 1550, 220 USPQ 303, 
311 (Fed. Cir. 1983), they are not the primary 
questions bearing on enablement. The fact that 
the Brake patent states that n in the construct 
is "preferably 2 or 3" is also irrelevant to the 
question of enablement of die n = 0 con- 
struct.* Similarly, the fact that the n = 0 con- 
struct might have had after-discovered advan- 
tages over the n > 0 constructs has no bearing 
at all on whether or not Brake 1 contained an 
enabling disclosure. 

We thus conclude that substantial evidence 
supports the Board's finding that Brake was 
entitied to the benefit of the Brake 1 applica- 
tion. We have considered Singh's other argu- 
ments and do not find them persuasive. 

CONCLUSION 

Because the Board's decision was sup- 
ported by substantial evidence and contained 
no errors of law, the Board did not err in con- 
cluding that Singh failed to show (1) that 
Brake was not entitled to the Brake 1 filing 



**The Board properly discredited Falkinham's testi- 
mony on that point. Paragraph 9 of Falkinham's Decla- 
ration states: "Although there was a theoretical presen- 
tation of the n=0 construct in the Brake 1 application, 
there was a clear statement that *n* in the construct was 
'preferably 2 or 3' (column 3. line 25) or 'usually 2 or 
3' (column 2, line 68)-. . . One skilled in the art would 
have determined from the Brake specification that the 
n=0 construct was not desirable," As the Board noted. 
Brake, Paper No. 199 at 36, Falkinham's citations to 
'^columns" 2 and 3 obviously refer to the Brake patent 
(of which claim 1 is identical to thie Count in this inter- 
ference), and not to Brake I . 



date and (2) that Singh reduced the invention 
to practice before Brake's priority date. The 
Board's decision to award judgment to Brake 
is therefore 

AFFIRMED. 
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DECLARATION OF DR. ARJUN SINGH 
PURSUANT TO 37 CFJL § L672CO) 

Box: Inisrfcrcncs 

Honorable Comraissioncr of Patenc and Tiadciaaiks 
Washingion, D.C 20231 

Sir 

L Arjun Smgfa, hereby declars as follows: • . 

1, I am the sole inventor of the subject inaiicr claimed in U.S. Patent 
Appiicarion Serial No. 06/506,098 filed June 20, 1983 and its condnuadoo, U.S. Serial 
.No. 07/552,719, filed July 16, 1990. 



2. • I am a cidzea of the United States residing ai 735 Cape Breton Drive, 
Padfica, Califonda 94044. 
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3. I was cmpioycd as a r=s=arch sdcnds: and SdcadSc Manager by 
Gcncnt=ch, Inc. ("Gcacnicch") locaicd ai 460 Point San Bnino Bouicvard, South San 
Frandsco, California 94080 from 1981 to 1991. 

4. From 1992 to the present, I have been cmpioyed by GcnoD/pes, Inc., 
located at 61 Airpon Boulevard, Sui^ B, South San Francisco, California 94080 as the 
Ditirctor of Molecular Gencdcs. 

.5. My qiniincadons, which arc more fully set oui in my cwricuium virae . 
(Singh Exhibit I, Bates Hos. 000o09-513), indude a PhJ5. in gcnedcs awarded Ln 
■ 1969 by the University of Illinois at Champaign-Urfaana and over 24 years of 
exrerie-ice in gcnedcs and raoiecdar biology of yeast. 

6. It was my piacdce in 1982 and 1983 to writs me date diai an 
experiment was carried out a: the bottom of die page of my Notebook. When I 
entered data Lhat were gc-ncraied by others into my Notebook, I generally entered me 
date ±ai such data were put into my Notebook a: the bonom of the page. 

7. As pan of my job in 1982 and 1983, 1 supervised June Lugovoy's wori 
vcrv cioselv and directed her rescarcii- 
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genes code for a-facidr pcpddes. Tnc c-fainor pcpride derived from mc major gene -is 
inirially prtxluced by the ycasi cell as a piepro poly a-pcpdde consisniig of 165 amino 
acids. During processing in ±c ycasi cdl, a region ar the N-tcmdnns of tiic pcpddc 
consisdng of 19 or 2Q amino acids is cleaved from the pcpddc, xcsuldng in a pcpddc 
of 145 amino acids. Tnc sequence removed is commonly rcfcmed to as die "pre" ^ 
region or signal pepddc Tnc signal pcpddc is followed fay a "pro'* scgmcnr of 
.approximately 60 amino acids, Tnc second half of the" a- factor precursor contains four 
tandem copies of mature a-faaor precursor, each preceded by a spacer pcpddc. . . 
Processing of the a-faczor precursor by removal of the spacer pcpddes yields four 
tnature a-factors (Singh Exhibit 28, Bales Nos. 000514-000523; Singh Exhibit 5, Bates 
Nos. 000491^501). . 

IZ By June 1, 1982 I had isolated rwo DNA fragments containing a-factor . 
genes from 5. cer^isiae: a 1.7 kb EcoRI fragment and a 1-.8 kb HindHI fragmcnL 
(Singh Exhibit 2, Notebook. 1007, Baics Nbs. 000001-000008, 000011-000015, 
000017). On June 1-2, 1982, 1 recorded that I had iigated the isolated fragments to 
appropriately cleaved plasmid pBR522 DNA. I. used the ligadon mixiuie to transform 
Exali 294 (Singh Exhibit 2, Notebook 1007, Bates Nos. 000018-000019). 

13, I screened 40 transformed Exoii cuirmrs to idcndfy the ones which 
contained the a-fac:or gene. (Singh Exhibit 2, Notebook 1007, Bates No. 000020.) 
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On June 5, 1982 I «piazii on Bares page 000021 of my Notebook (page 57) that ±c 
Hindm fmgmenc from DNA of cicnc #14, idendncd-on Baies page 0OCO17 of my _ 
Notebook (page 53), had been successfuny cioncd bur ±21 cloning of EcoRI fragments 
.from'die DNA of. clone #16 was not successful. I therefore ^isoiared EcoRI 
fragments from clone #16 and repeated the Hganon into pBR322 as previously 
described. (Singh Exhibit 2, Notebook 1007, Bates Nos. 000022-000024). Bates page 
000025 of my Notebook shows that by June 21, 1990 I had transformed colonies with, 
the new EcoRI fragments (page 71). On Bates page 000026 (Singh Exhibit 2, ■ 
Notebook 1C07). a gel is shown which demonstrates thai the EcoRI fragmenc were ' 
successfully cioned in 4 independent colonics. 

14 On June 23, 1982 I vcrined which clones had correct DNA inserts by 
hybridizadon with the labeled oligonudeoddc probes. (Singh Exhibit 2, Notebodc 
1007. Bates Nos. 000027-000029.) 

15. • As recorded on June 27, 1982, ai the bottom of Bates page 000029 
(Singh Exhibit 2, Notebook 1007) the piasmid containing the HindlCI fragment in 
pBR322 was named p54, while the piasmid containing ±e EcoRI fragment was named 
p53. June Lugovoy's Notebook shows the restricdon map of p53- (Singh Exhibit 20, ■ 
Notebook 861, Bares No. 000415). 
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16, From June 2S :o June 29, 1982 I digested me DNA from p53 and p54 
with various enzymes, to consmici their resiricnon enzyme maps (Singh Exhibit 2, 
'Notebook 1007, Bates Nos, 000030-000031). The rcsnicrion enzyme maps I made for ' 
p53 and p54 were recorded by me on July 1, 1982 on page 81 of Notebook 1007 ■ 
(Singh Exhibit 2, Bates no. 000032.) I could use these maps to design the next, 
piasmid construct containing the a-faaor genes and to obtain DNA fragments of the 
a-facior genes for sequencing. 

■ 17, On . July 1, 1982 I recorded on the bottom of Bates page 000032 (Singh 
Exhibit 2, Notebook 1007) the next steps that had to be done: 1) run acrylamide gel 
for smaller fragments; 2) pcnorm double digests that cut in inserts; and 3) find out 
what addirionai infomiadon was needed for sequencing the a-facior gene. 

18. From June 29, 1982 to July 5, 1982, I rciested p53 and p54 for 
hybridizadon wim the probes and found on July 5, 1982, that p53 hybridized but p54 
did not hybridize as shown on Bates pages 000033-000034 (Singh Exhibit 2, Notebook 
1007), Because I had not ye: cloned me 1.8 kb, FnnriTTT fragment, I began preparing 
p54 over again on July 10, 1982. (Singh Exhibit 2, Notebook 1007, Bates No. 
000035). The resuldng piasmid DNA was available by July 17, 1982 and was named 
p56. (Singh Exhibit 2, Notebook 1007, Bates No. 000036-000038.) I then mapped 
p56 for several restricdon enzyme sites and confirmed the presence of the hybridizing . 

-6- 
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sequence fay a "dci blot" procedure from July 24 ro July 29. 1982. (Singh B^aiz 2, 
Notebook 10G7. Eai=s Nos. 000039-000045, Singh' Exhibit 3, Notebook 1249, Bates 
No. 000050.) 

19 I cocfnncd ihar new piasmid p56 concaincd the 1.8 ki HindECr fragment 
insen of yeas: a-tar. Plasmid p53 contained me 1.7 kb EcoRI fragnent insert of 
year, c-facxr. Taesc fragments were later referred to by me respccrivciy as !vEa2 • 
andMFcl as shown in Singh' Exhibit 3, which represents selected pages from my 
Notebook No. 1249. (Bates Nos. 000046-000055, 000058-00005,9.) • ' . . 

20. I. hypothesized thai the plasmids containing MFal promoter and 
prepro/spacer scc;jenc=s could be used for expression and secrcdon of human proteins 
in yeast ceils. 

21 Oi: -A,ugust 6, 1982, I devised a memod of crcanng a general expression' 
vector for cxrrrssing and secredng human poiypepddes using me a-factor promoter 
and the prepro and spacer sequences from p53 (MFal). (Singh Exhibit 3, Notebook 
1249, Baies Nos. 0CCO6O-00OO62.) On my insnucdons, June Lugovoy removed the 
DNA sequences coding for the a-faaor ssucmiai gene from p53 so that, ±e resuMng 
piasmid, p5T, conizincd the promoter sequences and the sequence corresponding to 89 
amino adds of ±c a-fac:or "prepro/spacer" protein. (Singh Exhibit 3, Notebook 1249. 
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Bares Nos. 000064-000065.) Tnc DNA fragiacnt conraining ■ the pirpro/spaccr a-factor 
sequence was to be Kgzted to a DNA feagment conraining the human intcifcron D 
(IrN-D) sequence and ±e plasmid p3IG22 in a three-way ligation to fonn p58 (Singh 
■Exhibit 3, Notebook 1249, Bates Nos. CXX3060-0OOO61). From A.ugust 12 to August' 
21, 1982, 1 carried out this plan (Singh Exhibit 3, Notebook 1249, Bares Nos. 000066- 
000068).' Tne Notebook of L Lugovoy shows- me restricdon map of p5S- (Singh 
Exhibit 20, Notebook 861, Bates No. 000417) ' . ■ * ' 

22. On August 21, 1982, I transformed E^coU 294 with the ligadon mixture 
for p58 and directed June Lugovoy to screen 40. colonics of transformants for correct 
inscrdon and oricnranon. (Singh Exhibit 3, Notebook 1249, Bates .Nos, 000069-70.) 

23. ' Tnc propcny of growth inhibinon of "a" yeast ceils by c-factor was 
used to tesi whether or not the pheromone gene contained in me cloned 1.7 kb EcoRI 
and 1.8 kbp HindlH fragn::cnrs was funcdonaL If an acnve a-facior pheromone gene- 
were present in a piasmid, it would be expected that significantly more pheromone 
would be synthesized in yeast ceils containing a mulri-copy pLasmid than in yeast ceils' 
containing only the chromosoaial copy (or copies) of the gene. Tnc enhanced level of 
the a-factor could then be detected by an increase in Ae area of non-growth in a lawn 
of responsive- "a" yeast cells. In July and August, 1982, I conducted expenments 
which dcrennined that yeast transformants containing MFa l coding seaucnces 
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producsd tfac mos: a-facmr by growth inhibiiion icszs. By Angus: 27, 1982, 1 
conciudcd mai ±t IJ kb EcoRI (MFal) fragment contained acdve a-faaor 
pfaerumonc gene. (Singh Exhibit 3, Notebook 1249, Bates No. 000071.) ' ■ 

24. On A.u<"jst 27, 1982, 1 asnciudcd uiat p58 was a 

factor cSrecisd secretion that could be used with any gene which began with either an 
EcoRI restriction site next to'the ATG Csian) codon or a Xbal and EcoRI site next to 
±e ATG codon- (Singh Exhibit 3, Notebook 1249, Bates Nos. 000072-000073.) 

25. Durins the period September 1 to Scptcrabcr 6, 1982, the piasmid 
DNAs from several. £. coU transfortr^c having the p58 a-factor-interfeion • 
constructions were tested by June Lugovoy using restriction enzyme digests. Three 
transformanis appeared to have the appropriate inscn. (Singh Exhibit 3, Notebook 
1249, Bates No. 000074.) 

-26. Durins me period September .6 to Septemfaer 11, 198Z June Lugovoy 
prepared DNA from two transfonnants containing the p58 piasmid. I instracted June 
Lugovoy to partially digest the piasmid DNA and to isoiaie a DNA fragment having 
the complete a-facmr prepro/spacer sequence and the lFN-D sequence. Tnis fragment 
was Hgated into me yeast piasmid YE?9PT. (Singh Exhibit 3, Notebook 1249, Bates 
No: 000075). Tne resulrins piasmid was designated p60. E.coli ceils were 
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transfonncd vvim ihz ligaiion mixrurc and nMsformants having mc piasndd p60 wcrr 
idcndfici (Slnzh Exhibit 3, Notebook 1249, Bares No. 000075,) The Notebook of 
June Lugovov shows me resiricdon map of poO. (Singh Exhibit 20, Notebook 861, 
Ba:es No. 000412.) " 

27. From September 12, 1982 to September 13, 1982L, I transformed S. 
csrevisiae Fep^ ceils ^vim the piasmid p60 and obtained a number of transfoimants. . 
(Singh Exhibit 3, Notebook, 1249, Bares Nos. 000075-000076.) - I signed up with the 
Assay Group to concuc: bioassavs for inrcrferon expression in me transformed yeast 
cells. 

28. During rhe period September 14 to September 16, 1982, .bioassays of 
the level of inteneron in each of the yeast p60 transfpimant culmres were performed. 
(Singh Exhibi: 3. Notebook 1249, Bates No. 000077-000080.) Tnis bioassay tests the 
inrerferon zczyiry of yeas: extracts by comparing- ±e acdvity of the yeast extracts to 
the acdviry of L-tcrferon standards using a vesicular stomadris virus challenge of 
bovine kidney dssuc cuirure ceils. In. the bioassay, the active inte rfer on in the yeast 
extracts will pre^^nr killing of the cells by the virus. This bioassay was a rounne test 
for interferon acdvity. Tne interferon standard used was NIH Icukocyre interferon 
standard G-203-90i-527. Tne caiaiiarions done to determine mc amount of interferon 
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sccrr^d into the medium ar= shown as Singh'Exhibit 3, Nocefaook 1249, BaKS Na 
000081. - . 

"JQ By September 20, 1982, 1 had provided ±c S. cerzvisiaz Pep4-p60 
strain CO John Wulf. On September 27, 1982, I received the resulc of a fermeatadon 
nai of the yeast containing the p60 piasmid from John Wulf. John Wulf had,Iabeied 
this run- WS 1240.. Tne results of ±is fermentation run show mac dien: were 2 x.lO*. 
units of interferon per Uicr of medium. (Singh Exhibit 3, Notebook 1249. Bares No: 
000085.)' 

30 Researchers at Gencntec.1, Lie. had also been woridng on expression of 
DN.A. coding for human insuiin-likc growth factor CIGr). On September 25, 1982, 1 
devised a inemod to iasen ±e IGF scuctural gene into a yeast expression piasmd next 
to me a-factor prepro/spacer sequence (Singh Exhibit 3, Notebook 1249, Baas No. 
000082). From September 25 to September 26, 1982, 1 isolated the 1140 bp sequence 
containing the a-faaor prepro/spacer sequence from p58 and.ligated it into the yeast 
vector YH?9T to inake piasmid pd5. (Singh Exhibit 20, Notebook 861, Bates No. 
000419.) James Lee tested twenry-cwo colonies and found that twenty-one of these 
had the insen and ten had the correct orientation. (Singh Exhibit 3, Notebook 1249, 
Bate Nos- 000083-000084.) James Lee then inserted a 220 bp DNA feasmcni 
concsining ±e IGF Suuctiiral gene into the YEp9T vector with the a-factor sequence.- ' 
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Expression and sccrcdon of IGFl was dcmonsiraicd by November 1; 198Z (Singh 
Exhibii 3, Noicbook 1249, Bares No. 000101.) 

31- On Seprcmbcr 27, 19S2, 1 designed a method of inscrdng die immune 
inrerferon gene inio p65. (Singh Exhibii-5, Notebook 1249, Bates No. OOOOSc.) 

3Z On October 1, 1982, I designed a mc±od of inscrdng the tissue . 
piasminosen acnvator gene (tPA) next to the prepro/spacer sequence of a-factor in a 
yeast piasmid. (Singh Exhibit 3, Notebook 1249, Bates No. 0(X)O87-O(30088.), 

33. On October 1, 198Z Bill Kohr leponcd to me that the N-terminus of 
the. processed EFN-D expressed by poO yeas: traiisiormants contained 8 addinonal 
amino adds which corresponded to the four amino acids from the first spacer region 
of the px e uiu a-factor sequence immcdiateiy following xhc -amino acids "lys arg", and 
four amino adds from the linker sequence ax ±c beginning of the IFN-D sequence. 
These amino adds were "Glu Ala Glu Ala Leu Glu Phe Met." (Singh Exhibii No. 11, 
Bates Nos. 000201-000236) 

34, Afrcr receiving this infoxmadon from Bill Kohr, on or about October 1, 
1982, I realized that I would need to design a yeast expression vector in which the 
codons coding for the four unwanted amino adds from the spacer region of the 
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pn:?rc/spacrr sequence of chc a-fzcrcr gene and the four unwHntcd ammo acids of ±c 
■ HnV-^ sequence. ar me beginning of me IFN sequence were d£:lc:ed-- Such a vector 
would allow expression of any protein in a manner so thai it began ac me correct N- 
ccTdinal amino add when the codon for ±e &3t amino acid in the gene was placed . 
next to the codon for the Arg amino add in ihe a-factor prepro/spacer sequence- On 
or about October 1, 1982, I told this idea to a number of people including Ron 
Hinieman, John Wuif and Bill Kohr. ' . ■ 

35. On October 5, 1982, while I dedded how to construct a plasmid to 
delete the unwanted codons, I designed consmicnons using ±c calf renrin gene and a- 
faaor promoter and complete piepro/spacer sequences in a yeast piasimd- (Singh 
Exhibit 3, Notebook 1249, Bares No. 000089.) 

36. On October 5, 1982, I received the results from a protein gci which J. 
Perry had run on ±c media from the fcrmentadon of yeast cells containing me p60' 
plasmid- Tnese gels showed that the yeast media had a protein which migrated at the 
same rate as IFN-D in ±c gel. (Singh Exhibit 3, Notebook 1249, Bates No. 000089.) 

37. During the period from October 6 to November 5, 1982, I conducted a 
number of resnicnon digests and ligadons to construct a plasmid having the tPA gene 
next to the a-factor prenro sequence by the mediod as described above in paragraph 
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3Z (Singh Exhibii 5, Norcbook 1249, Baiss Nos. 000090-92, 000094, 000099- 
0000100, 0001024}OOi03.) 

38. On Ociobcr 12, 1982, I inscracted June Lugovoy to perform iigadons 
'wim vector p65 and EcoRI fragmenrs of various genes, including 7^ interferon, insuiin- 
nkz growui factor (IGF), and human scmm albumin (KSA), which were obtained from 
other sciendsis at Genentech, Inc.* (Singh Exhibit 3, Notebook 1249, Bates No. 
000092.) AH of these Izgadons would piac: the gene next to the compiets 
prepro/spacer sequence of a-factor. These ligation mixnires were used to transform 
E.coli 294 and miniscreens were pcnormed on October 13, 1982, (Singh Exhibit 3, ' 
Notebook 1249, Bates-No. 000093.) 

39. On October 15, 1982, I devised a plan to construct a yeast expression 
plasmid having the y-IFN gene joined to the DNA sequence in the a-factor 
prepro/spacer sequence immediately after the codons coding for the amino acids lys 
arg. This construct would eliminate the codons from the spacer region of the a-factor 
prepro/spacer which coded- for the amino acids which were not removed during 
processing. On October li, 1982, I wrote this into my Notebook 1249 at pages 46-49. 
(Singh Exhibit 3, Bares Nos. 000095-000098.) In order to construct the yeast plasmid 
having the y-IFN gene, I needed to onicr a synrfaedc oiigonucieodde complimentary to . 
nucieondes 1201-1216 of the plus strand of a-factor. Tnis was a I6mer with the 
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sequence T Ci riT ATCCAA-^GAT. Tne renn 16mcr refers to mc number of • 
nudeoddcs in ±c sequence. In this case mcr:-wcie 16 nucleotides. On Novczafacr 1, 
1982, I ordered a idmer conespondLag co die sequence TL i i 1 1 ATCC^AG AT, 
Tne Syndicdc DNA Request is shown ai my Notebook 1249, at page 76. (Singh 
E:chibit 3, Bates No. 000125.) Peter Ng completed puriScadon of mis oiigomcr on 
November 16, 1982, as evidenced by his notes oa the Synthedc DNA Spediicadon. 
(Sineh Exhibit 3, Notebook 1249, Bates No. 000125,) T also needed a D^^A double 

stranded linker having the sequence 

GATC TGT.TAC TGT CAA ' 

ACAATG ACA GIT CTG 

While I desisned'this construct on Oaofaer 15, 1982, I later decided to proceed by a 
diffsrcnt me±od- 

40. On October 20, 198Z I instructed June Lugovoy to do transformadons 
in S. cersvisiae Pep4 using piasmids having the complete prcpro/spacer a-factor 
sequence and the genes for cither HSA, IGF and y-inicrferon which had been 
previously construaed (Singh Exhibit 3, Notebook 1249, Bates No. 000099.) 

41. On Oaofaer 22, 1982 a memo was issued by Jim Swanz which 
indicated that the prepro a-fac:or-LIF-D piasmid in 'Pep 4-3 yeast had produced LIED 
CTPN-D") in the supernatant which compiised 40-50% of the total protein in the 
suBcmatanL This memo indicates thai the LIFD in the supcma;ant consisted of tnauire 
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LIFD plus cizhz amino acids. Ail bur the pcrdncnt iofomiaiion has been blocked out 
.of this cxhioiL (Docraicnt GZ0005 1406- 1409) (Singh Exhibit 18, Bates Nos. OCXMOS- 
000406.) 

42. On October 25, 1982, a Yeast Project Team mcedng was held at which 
I discussed a-factor expression systems, J. Swam and R. Hitzeman attended- A 
Summary of this meedng (Document GX00006S7-69L) (Singh Exhibit 19, Bates Nos. 
000407-00041 L) shows that other genes had been tested wiih the a-factor system, 
inciuding interferon, IGF, immune interferon, and HSA. Tnc Summar>' also states that 
I was working on constructions that would allow cleavage following the lysine 
arginine of a-factor presequence to release mature protein with a correct N-terminai 
end- All but' the pcrdnent informaaon has been blocked out of this Summary. 

43. On November 8, 1982, 1 transformed E.coll cells widi the YEpl3 vector 
having the tPA gene ligated to the complete a-factor prepro/spacer sequence 
constructed from October 6, 1982 to November 5, 1982 (paragraph 37), From 
November 11 to November 16, 1982, I digested the DNA from a number of 
iransformanis ro determine if I had the correct plasmid consiraci (Singh Exhibit 3, . 
Notebook 1249, Bates Nos. 000103-106). I determined I had the proper construa and 
labeled it p68. (Singh Exhibit 3, Notebook 1249, Bates No. 000106.) Tne Notebook 
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of June Lugovoy shows chc rcsiricaon niap of p63. (Singh Exhibi: 20, Notebook 861. 
Batts No. 000422.) I gave cic plasmid DNA :o June Lugovoy to cnnsfon:: ycasL 

44. On November 23, 1982, 1 tesied the yeast A145' transformed w± chc- 
piasmid p68 on fibrin plates for produciion of tPA. (Singh Exhibit 3. Notebook 1249, 
Bates No. 000107). On Dece.2iber 2, 1982, I obtained the results of my test. (Singh 
Exhibit 3. Notebook 1249, Bates .No. 0001 13.) I also digested p56 and isolated a 1300 
bp fizgmcnt which I sent to £ Chen for sequencing. (Singh Exhibit 3. Notebook 
1249, Bates No. 000107.) 

45. On November 24. 1982, 1 designed an MFcl-IFNa-l junction sequence. 
Tne sequence cunenuy at the junction factwesn the a-factor prepro gene sequence and 
Lhe IFND gene in piasmid p58 was 

leu £SB lys arc ciu aia giu aia ieu clu phe me- cys as? leu ?ro 
TTG G>.T kd i^G GCT GI^ GCT CTA ,GAA TTC ATG TGT C^.T CTC Cui 

Tne sequence to be removed was 

g"Iu ala clu ala Isu ciu phe mez 
GAG GCT G.-A GCT CTA GAJ 



i 1 ^,1 \^ 



In order to remove mis sequence by oligonucieodde deiedon mutagenesis, I needed to 
order a synthedc singie-seanded DNA fragment having, die sequence 
TTGGACVs.GAGATC7rGACTTGCC^- I requested this 24mcr on November 24,' 
1982 then canceled the request the same day noting at Notebook 1249, page 59 (Singh 
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Exhibir 3, Bares No. 000108), ma: I would do ihis in a different way and wimout 
. changing codons'/ 

' -46, On Kovsmbcr 29, 1982 I inoculared culnirts with the l? A/A 145 
cransfonnancs. On December 2, 1982, I noted thai seven transfonnants expressed 
intracellular ^^A and rwo of mose sccreied tPA as wcU. (Singh Exhibit 3, Non^book 
1249, Bates Nos. 000109, 000113.) " ' . 

47. On December 1, 1982, I prepared a. synthcric DNA request for a 24mcr. 
Pais oligonucicoride was to be used for making the inframe deierion of the junction of 
c-factor pro sequence -and interferon instead of the oiigonucicocide discussed at 
paragraph 45. Tne 24mcr requested was AGGGAGATCACATC i i i i'ATCCAA. A 
copy of this Synmeric DNA Request as well as a Synthetic DNA Specincadon form is 
shown at Notebook 1249, page 77 (Singh Exhibit 3, Bates No, 000126). As indicated 
on the Syntheric DMA Spccincarions, the purificarion of mis 24mer was cornnletcd on 
December 20, 1982, (Singh Exhibit 3, Notebook 1249, Bates No. 000126.) 

48, On December 4, 1982, I entered into my Notebook the results of the 
radioimmunoassay of the level of tPA produced by the transformants bavin? the tPA 
gene and the complete ct-factor prepro/spacer sequence on piasmdd p68. Tnis test 
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shows ±z cxprrssion and sccrcdon- of d^A using a-factor-tPA conswucis. (Sinsh 
Exhibii 3, Not=book 1249, Bates No. 000114.) 

49. ?ron: Decrnibcr 5, 1982 m Dcc=inbcr 27, 1982, I designed and 
constructed anctner t?A expression plasmid. Tnis piasmid could be used m the Pe? 4 
scain of yeas: (which is a au;totroph) because the- plasmid contained the TRPl 
gene. (Singh Exhibit 3. Notebook 1249. Bates Nos. 000116^117, 000119-OOOirN 
000127-00012'.) 

50. On December 14. 19S2, I prcsenied my results to Lhe Research Review 
Group (RRG). Yeas: secredon was discussed by myself and Ronald Hiczeman. Smgn 
Exhibit 25 C3a-^ Nos. 000455-000487) includes a . summary of die meeting and ±e 
documents I presented at the Meeting. In. this Exhibit ail but the penineat infoimanon 
has been blocked oui At this meeang I described the a-factor gene organizadon and 
its strucrore inci-jcir.g the spacer having me sequence lys arg followed by giu ala's. -I 
also described' iha: my funne wor:< 'wouid include removal, of sequences frorn the 
interferon D expression plasmid with site directed deiedon mutagenesis and 
constracdon of expression piasmids with a restricdon site following me a-factor 
prepro sequence. (Singh Exhibit 25, Bates Nos. 000435^X10487.) 
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5L On December 15, 19S2, I received the results of a pardai EcoRI digest 
of p58 prepared by June Lugovoy and isolated the 1720 base pair fragment containing 
mc cotnplcte a-faaor promoter and prepro/spaccr interferon-D gene as shown at 
Notebook 1249, page 73. (Singh Exhibit 3, Bates No. OOOliZZ) 

52. On December 18, i98Z I isolated the 1800 base pair compleis a-faaor 
promoter prepro/spaccr-intcneron D sequence- from p60 and inserccd the fragment into 
the piasmid M13mpS for dclcdon mutagenesis, as shown at Notebook 1249, page 75. 
(Singh Exhibii 3, Bates No. 00124.) 

53. From;Decembcr 3L 1982 to January 3, 1983, I rransformed Exoli with 
the ligadon mixmre having the tPA expression vector allowing np . seiecnon. I also 
transformed ExoLi wi± the M13mp8 ligadon mixmrcs having the a-facior-IFNTD 
sequence. I obtained a number of tiansformants as shown at Notebook 1249, pages 80 
and 81. (Singh Exhibit 3, Bates Nos. 000129-000130.) 

54. On January 5, 1983, I pasted the resnicdon map of Mi3rnp8 into my 
Notebook 1249, page 82- (Singh Exhibit 3, Bates No. 00013 L) On January 6, 1983, I 
digested the transformanis I had obtained with a number of resnicdon enzymes and 
determined that three recombinant 'M13mp8 piasmids containing the EcoRI inscn 
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having the spacer sequence werr obaincd as indicaad ai Notebook 1249, page. 83. . 
(Singh Exhibit 3, Bates No. 000132.) 

. 55! • Tnc rasui'^ of 2 Decesbcr 20, 1982 fcimcn-aiion of 5. cers^^isuie Pep 4- 
3 having a placid with c-factor iinked to mc HSA gene were received by me from 
John Wulf on cimer January 9 or January 10, 1983, as shown in Notebook 1249. page 
84.; (Singh Exhibit 3, Notebook 1249, Bates- No. 000133.) John WuL' hid iabeied rhis 
fermentadon run WS141Q. 

56. On January 19. 1983, 1 requested the synthesis of two 15 mer a-factor 
sequences, #3 - TGCCAGGAGC^TCAA and #4 - ATTGCCAGCOTGCT. The 
reference number for #3 was VI535-1 and for *4 was V1535-2. Column 7 of Peter 
Ng's log book shows that Peter Ng completed the purificanon of bodi sequences on 
January 20, 1983. (Singh Exhibit 6, Log Book.^ Bates Nos. 000187-000188; Singh 
Exhibit 8. Notebook 1507, Bates No. 000195.) 

57. On or about January 20, 1983, I received from John Wuif the results of 
a January IZ 1983 fennenianon of yeast having a piasmid wim a-facmr linked to mc 
bovine interieiun gene as shown in Notebook 1249, page 95. (Singh Exhibit 3, 
Notebook 1249, Bates No. 00014^.) 
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5L From Jznuzry 21, 1983 co Januzry 27, 1983, I conducrca dcicdon 
mutagenesis of the c-facior spaccr-IFN-D sequence cloned inio M13mp8 using the 
synchcdc 24 mer orderrd on Dccenafacr 15, 1982 (Singh Ejchifai: 3, Nocebooi 1249, 
Bares No. 000136-000139). During me period 1982 to 1983 site directed deledon 
mutagenesis was a known ccchnique. As set forth in Sambrook, e: al. "Molccuiar 
aoning"-2nd Edidon (1989) at pages 15ol and 15^2 (Singh Exhibit 36, Bates 
■ NOS.00Q564-COC566), ±h technique was known in the early 19.70's and had developed 
inro an established meihocology by 1982. Seven of me deledon mutant plasmids were 
chosen for sequencing and C-uacking on January 31, 1983. 

59. During the period rebraary 8 to Febniary 10, 1983, I C-tracked and/or ' 
sequenced die murancs prepared as described above in paragraph 58. I noted that I 
loaded the gel Dennis. By February 10, 1985, the sequence of one of the 
mutants at the juncdon of me a-factor prepro sequence with the interferon gene had 
been determined and indicated thai ±c sequence coding for the 8 unwanted amino 
adds had been deleted. Tnese results are shown ar Notebook 1576, pases 1-4. (Singh 
Exhibit' 4, Notebook 1576, Baces Nos. 000146, 000148-000151.) On February 17, 
1983, I inscrred die gel of the C-crack experiments into my Notebook 1576 at page 5 
(Singh Exhibit 4, Notebook 1576, Bates No. 000152), and on February 19, 1983, I 
noced in Notebook 1576, ar page 6 (Singh Exhibir 4, Notebook 1576, Bates Nos. 
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CXX)153) rfaai I would sequence one of uic thiee mumnt clones ma: appeared to have 
the desired deicuon on mc basis of the C-cracking dara. 

60. On Febmary 25, 1983, I isoiatcd chc EcoRI fragmcnr having mc 
dciedon. (Singh Exhibi: 4, Notebook 1576, Bates Na 000156.) Tnis fraginenr was 
insened into chc piasirid YEp9T lo create p76, J. Lugovoy's Notebook shows mc 
nrsiricnon map of p76. (Singh Exhibi: 20, Notebook 861, Bates No. 0OO4250 

61, By Febmaiy 27, 1923 a similar expression plasmid, p77, was 
constructed by inserdns the EcoRI fragment wida the desired dciedon into piasmid 
p70. Tnc rcstricdon map of p77 is on page 12 of my Notebook 1576. (Singh Exhibit 
4, Notebook 1576, Bares No. 000159.) 

' 61 From February 27, 1983 to March 9, 1983, June Lugovoy transfonned 
yeast strain 20B-12 wim plasmids p76 and p77. She isolated the yeast transformants, 
prepared e x ir acis of yeast- and then submitted the cuinire supcmatants and the ceil 
extracts to ±c Assay Group co determine expression and sccrerion of interferon by the 
transformants. (Singh Exhibi: 4, Notebook 1576, Bates Nos. 000160 and 000162) 
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'63, On March 10, 1983, I rcponcd m my Notebook ihc izsulis of 
raiioimmunoassays for tPA from ycasi having ciihcr plasmid p72 or p68, as shown in 
Notebook 1576, page 14. (Singh Exhibit 4, Notebook 1576, Bares No. 00016L) 

64. On Maich 11, 1983, I recorded the icsuiis of in^rfcron faioassays of 
fennentaaons of yeas: having plasmid p76 and p77. Tne inieneron assays were 
performed on Maidi 9, 1983, I desenrined ma: yeas: having piasniid p76 or p77 
secreted interferon inra xhz supemaisnt. (Singh Exhibit 22, Notebook 1565, Bates No, 
000435; Singh Exhibit 4, Notebook 1576, Bates No, 000162,) 

65. In ordsr to deicimine whe±er me IFN-D protein after processing had 
the correct N-ienninai sequence, I needed to have the product expr^sed by p76 
sequenced. On March 14, 1983, I dialyzed the medium from a p76/Pep 4 fermentation 
for amino acid sequencing. I pasted into my Notebook the procedure from Jeanne 
Perry (Singh Exhibit 4, Notebook 1576, Bates No. 0C}0163). I previously had sent ±e 
yeast strain having the p76 plasmid to rcrmcniarion. (Singh Exhibit 27, Bares No. 
000502-000508) 

66. On April 21, 1983, in order to separate the a- factor promoter from the 
a-factor prepro sequence so that the promoter could also be used independendy of 
secredon signals to direct the expression' of various genes, I requested the r/nthesis of 
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a 26 mcr c-fecmr promoter sequence, TATCGAnTCATAC^C^^TAT^-^^CT; and ■ 
a 31 mer a-faaor promocr sequence, 

GATAGOT-^GTATGTGTTATATTTGAGATC The rzfcTzncz aumber for me 26 
mer sequence was D1680-15A. Tnc reference number for me 31 mcr sequence was 
D1680-13B. (Singh Exhibit 6, Log Book, Bates No. 0001 89.. Singh Exhibit 8, 
Notebook 1507, Bates No. GC0196.) 

67. On May 6, 1983. in ortier to separate the a-facior prepro sequence from 
the a-factor promoter so that ±e a-faca^r pi euro sequence coiiid be used 
indspcndcndy. I requested me synthesis of a 24 mer a-factor signal #2 sequence, 
GTGAAAATAGATGGG.^TCTCATG. Tnc reference number for the 24 mer 
sequence was D 1680-153. (Singh Exhibit 6, Log Book, Bates No. 000189; Singh 
Exhibit 9. Notebook 1798. Bates No. 000198) 

68. Or jMay 7. 1983, I received the results of a iMay 5, 1983 assay for 
interferon on me inteneron a-l samples from me p76/20B-12 fennentadon pcnonncd 
by J. Wuif. Jeanne Perry; isolated the interferon from the fermenranon media. A 
maTTTmalTan ceil lysis bioassay was conducted on the isolated leukocyte interferon from 
the fermentadon samples, as shown in my Notebook 1576 at page 26. (Singh Exhibit 
4, Notebook 1576, Bates No. 000173.) Tnc yeast having the p76 piasmid were 
producing interferon which was acdve. 
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69. On May 11, 1983, in order to scpararc the a-faciar prcpro ssqucncc 
from mc a-faaar promoter so thai die a-faca:r picpro sequence could be used 
indcpcndcntiy, I requested the synmesis of a. 32 ircr a-facror signal #1 sequence, 
AATTC^TGAGATTCCCATCTA i i i iC-^CTGCA. Tne reference number for die 32' 
mcr sequence was D 1680- 15 A. (Singh Exhibii 6, Log Book, Bates No, 0001 89; 
Singh Exhibit 9, Noccbook 1798, Bares No. 000198.) 

70. On or aboui June 2, 1983, Bill Kohr told mc ±e sequence of mc 
interferon secrered from yeast cells having the a-facror wim the deienon linked to the 
IFN gene (p76). Maruie intcneron wirhout me preceding eight amino adds was 
indicated because Lhe ^N-temiinaJ sequence was Cys Asp Leu Pro Glu Trp His Scr Leu. 
Tnis was consistent wim the da.ta shown in Singh Exhibit 12, Bates No, 000237- 
000256. This confirmed Lhat the piasmid p76 which did not have the codons for 
amino acids glu ala glu aia after the lys arg codons in the spacer could be used to 
produce correcdy processed proteins in yeasL 

' 71. I further declare that all statements, made of my own knowledge are 
true, and all statements made on informarion and belief are believed to be mie, and 
further that these statements were made with the knowledge that willful feise 
statements and Lhc like so made are punishable by nnc or impiisonmcnt, or bom under 
Section 1001 of Tide IS of me United States Code, and diat such willful false 
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me sequence dererrriinadon, and k v.-as my pracnce to da:e the standard rorm wim Lhe 
date of the nni sequencing ran, as determined from the oumut tape. 

6. Aithoush neimer of the completed sandard forms described in me 
foUowing paragraphs 7. and 8. is signed, I recognize me handwriting as my o^-n, and 
acknowledge that it was my practice to complete chese forms on or about the day tr^at 
I determined the amino acid sequence of a protein, Tnus, if a standard form is dated 
October i, 1982, it means that I com.piered the amino acid sequence determinadon for 
that protein on or about October 1, 1982. k was also my practice to repon me results 
of my stQu^ncz determinadon to the person who had requested the determinadon 
wimin a few days of obtaining my results. 

7. On or about October . i» 1982 I reponed to Anun Singh the'N-terminai 
secuence of the processed IFN-D expressed by poO yeasi iransformiants. It contained 
8 addidonai amino acids which correspond to the four amino acids of the linicer 
region of the a-fac:or prepro/linker region and the four amino acids at the beginriing 
of the IFN-D gene. These amino acids were Glu Ala GIu Ala Leu Glu Phe Met- I 
know this, because this is the amino acid sequence indicated on my standard form 
dated October 1, 1982 found in Singh Exhibit 11, Bates Nos. 000201-236. Tnis 
standard form is accompanied by the output from the sequencing runs, also dated 
October 1, 1982. 
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8. On or about me dnie I rsponed. my October 1, 1982 results to Aijun, I;- 
.discussed these results with hini. I remeniber Lhzi Atjuv. ^-zs excited about the 
results, since it was cieariy interferon. I remember mat Arjun was expecdng the 
additional GIu Ak sequences, and I remember calldng wi± Aijun about strategies to 
modify the DNA to eiimina-^ d:e GIu Ala's, alLhough I do not lemember any dcmils 
of how he proposed to do this. 

9. ■ On or about June 2, 1983 I reported to Aqun Singh the N-cerminal 
a.^ino. acid sequence of the interferon secreted from yeast ceils having the a-factor 
witii the deiedon linked to the I?N gene (p76). Mature interferon wimout the 
preceding eight amino acids was indicated. I know this, because the N-terminal 
sequence mdicated on me standard form dated June 2, 1983 ^-as Cys Asp Leu Pro . 
GIu Trp KIs Ser Leu. Tnis standard form is dated June 2, 1983 and is accompanied 
in Singh Exhibit 12, Bates Nos. 000237-256, by die output from the sequencing runs, 
which are dated June 2 and 3, 1983. 

10. When I reponsd the June 2, 1983 results to Aijun, I remember 
discussing with Aijun diat his experiments removing the DNA encodmg ±e additional 
amino acids , had been successful so that mature interieron having the correct N- 
tenninai sequence was secreted. 

11. I funher declare that aH statements made of my own knowledge axe 
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ACTIVITY OF STANDARD (U/riL)=1500 
END POINT WELL: S.5 
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CONVERSION FACTOR=- 78125 
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ASSAY NUMBER: BK-291G 
DATE OF ASSAY: 9/16/82 

SAflPLE vaLLm£=20 
STANDARD: LIF-A 

ACTIVITY OF STANDARD (U/ML)=1500 
END POINT W£2_L: 8.5 . 

DILUTION AT ENDPQ INT=1920 
CONVERSION FACTDR=- 78125 
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